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Plate I. 




HAWCLIFF HILL, M.0UI|TS0RREL. 

Crags of Granite, shewing horizontal grooving. 

Ji'rom a Photograph by W. T. Tucker, 
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PREFACE. 



The area described in the present Memoir is contained in Sheet 
156 of the New Series one-inch Map of England, and embraces 
parts of central and eastern Leicestershire, and of the adjoining 
county of Eutland. It includes most of the area represented in 
the quarter-sheet 63 N.E. of the Old Series Geological Survey Map, 
which was surveyed by Mr. H. H. Howell and published in 1855 ; 
also the northern part of quarter-sheet 63 S.E. surveyed by Mr. 
W. T. Aveline and Mr. H. H. Howell and pubHshed in 1859, to- 
gether with a small descriptive Memoir published in 1860 ; and 
the north-western part of Sheet 64, surveyed by Prof. J. W. Judd 
and Mr. W. H. Holloway and published in 1872, together with 
a Memoir issued in 1875 on " The Geology of Rutland." 

The area is also referred to in the Memoir on " The Triassic 
and Permian Rocks of the Midland Counties of England " by 
Prof. Hull published in 1869. 

A comparison of Sheet 156 of the New Series with the former 
Sheets of the Old Series, which it replaces, will show that 
considerable changes have been made in the delineation of the 
geology of this part of the Midlands. The outcrop of the granite 
and other old rocks in the neighbourhood of Mountsorrel has been 
shown with more exactness than was possible with the smaller 
scale map. The outcrop of the Rhsetic Beds in this part of the 
Midlands has now been traced, and slight modifications have been 
made in the mapping of the Keuper Marl. The use of larger 
scale maps has also enabled the suD-divisions of the Middle Lias 
to be traced with more precision. 

The Drifts have been surveyed in detail, for the first time over 
much of the area, and the most striking feature of the map is the 
evidence which it affords of their plateau-like character. 

The present map differs again from the old map so far as the 
alluvium is concerned ; the lines have been traced with greater 
accuracy in the main valleys and extended into the smaller 
valleys, thus bringing out more clearly the drainage system of 
the country. The river terraces are also shown. A new feature 
is the insertion of a longitudinal section to show the general 
structure of the ground. 



IV 



The whole of the area has been surveyed by Mr. C. Fox-Strang- 
■ways, who has prepared the present Memoir. The catalogue of 
fossils has been revised by Mr. E. T. Newton. 

Manuscript copies of the six-inch maps have been deposited 
in the Office for reference, and copies may be obtained on pajraient 
of the cost of copying. 

The Drift edition only of the map is colour-printed, but hand- 
coloured copies without Drift may be obtained at a cost of 3s. 

A bibliography of Leicestershire was published in the Memoir 
on the geology of the country between Atherstone and Charnwood 
Forest and is not, therefore, included in the present Memoir. 



Geological Swrvey Office, 

B8, Jermyn Street, London, 
nth February, 1903. 



J. J. H. TEALL. 

Director. 
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GEOLOGY 

OF THE COUNTRY NEAR . 

LEICESTER. 



CHAPTER I. 

Inteoduction, 

The sheet described in this Memoir contains an area of 216 square 
miles, the greater part of which lies in the County of Leicester, 
but it includes also a small portion of the County of Rutland. It 
covers the larger part of the area shown in 63 N.E. of the old one- 
inch survey, but extends nearly three miles further to the south ; 
it also contains a considerable portion (72 square miles) of the 
ground covered by Sheet 64. 

Owing to the Drift, which overlies the solid strata, being shown, 
this map has far more detail than the former of these sheets ; and, 
owing to six-inch maps being now used, the lines can be drawn 
in with greater accuracy than was possible in 1872, when the 
eastern part was surveyed. Since the old surveys were made 
much additional information has been obtained. For instance, in 
1855, when the district surrounding Leicester was surveyed, the 
Rhaetic beds were not recognised, and were consequently included 
with the Lower Lias, a part of the outcrop at Leicester being entirely 
overlooked. 

The. only large town in the district is the county town of 
Leicester, but there are several important manufacturing villages, 
such as Mountsorrel, Sileby, Systoh, Thurmaston, Wigston, Blaby, 
Narborough, and others along the valley of the Soar. In the 
eastern part of the map, the gi-ound being entirely agricultural, 
the villages are not so large, but all are fairly prosperous, from the 
district being near the centre of the most famous hunting country. 
On this side the largest place is Billesdon, but there are quite thirty 
other villages that are of considerable importance. 

Although the greater part of the drainage of the district is within 
the Trent basin, a large part of the water on the east side passes 
away to the Welland, and thence into the Wash. The watershed 
dividing, these two runs from B^f ^^orough Hill, by CoM 
Overtol K~C'cS'Trts r kn'^Siofof tS 
?otLr bS^eeniSd^on 5 T^n, but declines to about 500 
S Tt oSn and at the southern edge of the map. Near 
SbwtrtS to the si of this, it is below the 400 contour Une. ^^ 
5470. 
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The physical aspect of the country is greatly influenced by the 

Drift. This, in former times, appears to have completely covered 

the district, and to have obliterated its older features, so that the 

surface of the land gradually declined in one broad sheet from the 

Une of watershed. Along the outcrop of the Middle Lias between 

Burrow and Billesdon there must have been a pre-Glacial feat\u-e 

as fine as the present escarpment, where the fall in the ground 

was somewhat rapid ; but beyond this there was a nearly 

uniform slope, which was so slight that the ground may be 

considered to have been nearly level. This plateau, which was 

lowest along the line of the present Soar valley, has been cut into 

by the tributaries of this stream; so that the present aspect of 

the country is that of a great plain intersected by numerous furrows, 

that have been carved out by the tiibutary streams. The same 

thing has taken place on the eastern side of the watershed, the 

present streams apparently flowing nearly along the same lines as 

they did before the deposition of the Drift, which they have cut 

through, leaving only patches on their flanks. The effect of this 

denudation is that the escarpment of the Middle Lias, forming 

the highest ground in the map, rises in a more or less abrupt bank, 

overlooking a general plain, of lower ground to the west, which 

has been furrowed into a series of ridge-like hills by the numerous 

streams that flow down to the main Soar valley. To the east of 

the Middle Lias escarpment the ground falls away gradually towards 

the Vale of Catmos, in the centre of Rutland ; but this is principally 

along the valleys, as the ridges between maintain a fair altitude to 

beyond the limit of this map. 

The following table gives a list, in descending order, of the 
subdivisions of the strata :— 

Recent and /Alluvium. 
Post-Glacial (.Eivei- gravels. 
Valley Prift. 

Chalky Boulder-play with intercalated beds 
of sand and gravel. 
( Older Boulder-clay (upper part). 
Quartzose Sand. 

Older Boulder-olay (lower part). 
Older Sand and Gravel (?) 
Northampton Sinds. 
Shales. 

j Marlstone Rock-hed (zone of Ammonites 
M'A n T ■ J spinatus). 
lumaieiiias i g^^^^y ^,,^1^^ ^^^ ^^^^^ ^^j^ ironstone, &c. 

\ (zone of Am. margaritatns). 
Lower Lias Lower Lias Shales with limestones in the 
lower part. 
RhoDtic Rhaetio Beds. 

Keuper Keuper Marl with lenticular sandstone beds 

and bands of gypsum, 
f Graniteof Mountsorrel, and associated rocks. 
Charnian -j Slates, homstones, and agglomerates of 
{ Oharnwood Forest. 

The older formations that come to the surface within the limits 
of the map occupy a very small space, but they have been proved 
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to extend further beneath the newer rooks at Leicester and else- 
where. They include a small outcrop of the Pre-Cambrian slates 
of Bradgate Park, and the intrusive granite and other rocks of 
Mountsorrel, which form the fringe of the Charnwood Forest 
district. The principal formations, however, are the Trias and the 
Lias, which practically cover the whole of the district. 

The Keuper Marl crops out along the Soar valley, covering a 
considerable area, but the most extensive formation is the Lower 
Lias, which crosses the centre of the district ; between these is a 
narrow band of Rhaetic shales which has now been mapped for 
the first time. This is followed by the Middle and Upper Lias, 
which cover the eastern part of the district, and form the higher 
ground that is found in that direction. A few isolated hills of 
Inferior Oolite rise here and there above the general mass of the 
Upper Lias Clay. Finally, the whole of these strata are more or 
less covered by Boulder-clay and sands, which have somewhat 
altered the general character of the country. 

The soil of the country, being in the main derived from the under- 
lying formations, is mostly clay of a very retentive character. It is 
diversified here and there by beds of sand and gravel, which render it 
much Ughter. This is particularly the case with the alluvial gravel 
that occurs along the margin of the Soar valley, especially about 
Syston. In the eastern part of the area the Rock-bed of the Middle 
Lias, where not covered by Drift, also forms a light rubbly soil, 
that is the best arable land in the district. In consequence of the 
large proportion of heavy clay land the greater part of the country 
is devoted to grazing purposes, and is noted for its extensive pastures 
and its renown as a hunting district. 

Although there is no coal mining in the country now under 
consideration, the proximity of the coalfields to Leicester, and their 
early connection by one of the first railways made in the kingdom, 
has enabled that town to become an important manufacturing 
centre. 

A large industry, and one which has greatly increased of late 
years, is the quarrying of roadstone. This is actively carried on 
at Mountsorrel, where the granite forms an excellent material 
both for mending roads and for pavements ; it is also used in the 
preparation of artificial flagstones. These quarries are very 
extensive, and,' being connected by branch hues with both the 
Midland and Great Central Railways, a large amount of road-metal 
is sent away to other districts. 

The Keuper Marl is extensively used along the Soar valley for 
the manufacture of bricks, and has entirely superaeded the Glacial 
and Liassic clays, which were formerly worked to a small extent 
locally for this purpose. 

There are no minerals of any importance. The Rock-bed of 
the Middle Lias contains a certain amount of ironstone, which 
has been tried at Tilton : but, from the abandonment of the works, 
5470. B ^ 



4 INTRODUCTION. 

it does not appear to have been of much value. The Inferior Oolite 
is also very ferruginous, but the area covered by the rock is too 
small to be of any importance. 

A thick bed of gypsum oooiu-s in the Keuper Marl at Thurmaston, 
and other bands of this rook have been met -with in borings ; but 
it does not appear to have been used commercially in this district, 
although extensive works exist further north, between Eegworth 
and Gotham. 

There is no building stone of any value. The soft white sandstone 
of the Keuper to the west of Leicester, the limestone bands in the 
Lower Lias, the Eock-bed of the Middle Lias, and the Liferior 
OoUte have been used, but they are generally too soft and friable 
for the pm-pose. Some of the new bridges on the Melton and 
Market Harborough Eailway are built of the hard fossiUferous 
blocks (" jacks ") of the Middle IJas, and appear to stand fairly 
well. 

The limestone bands in the lower part of the Lias, from which 
the well-known cement at Barrow is made, are worked for lime 
at Kilby Bridge, but the beds are more shaly and impure than 
at Barrow. These beds have also been worked on the Crown 
Hills near Leicester, Imt the quarries are now abandoned. 

Beds of sand and gravel occur at numerous places thi'oughout 
the area, especially along the Soar valley, about EJnossington and 
Tilton, and further south. The gravel was formerly, in the country 
districts, the usual material for road-mending, but now it is entirely 
superseded by " granite," except foi- purely local pm'poses. The 
sand is, of course, still used for mortar, large quantities being " 
excavated near Leicester, where the building trade is very active. 

The water Supply of a district like this, which has been 
derived chiefly from superficial deposits resting on imper- 
vious clays, is neither aljundant nor good. Por this reason 
the rapidly growing town of Leicester, which has been supplied 
by catchment reservoirs in the neighbourhood, is now seeking 
to obtain water from the far better but distant Carboniferous 
rocks of the Peak district of Derbyshire. When this scheftie 
has been carried out the western portion of the" area under con- 
sideration will have an admirable supply. 

By considering the subject of the water-bearing properties of 
the rocks'of this district we shall see why it has been necessary 
for Leicester to seek its supply from another soiu-ce. The Keuper 
Marl with its subordinate bands of sandstone, when bored into, 
is usually .found to yield a considerable amoimt of water ; but, 
owing to the quantity of gypsum contained in these rocks, it is so 
impregnated with sulphate of lime as to be too hard for domestic 
purposes. 

In the limestones and shales of the Lower Lias the supply of 
water is usually very scanty, and the shaly beds are so full of 
decomposing pyrites that the water is generally, strongly impreg- 
nated with sulphuretted hydrogen, ' ■ ' 
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6 INTRODUCTION, 

The Eock-bed of the Middle Lias, being very porous, furnishes 
a copious supply, which is probably the best water in the district, 
but from the ferruginous nature of the rock it is liable to be 
strongly impregnated with iron ; so that it is usually a strong 
chalybeate rather than a good water for domestic purposes. 

The Upper Lias, from its generally impervious character, gives 
the poorest supply of any formation, as the water is only held in 
thin limestone bands ; and from the pyrites in the shales it is 
not often fit to use. 

The gathering ground covered by the Inferior Oolite is too limited 
to give, a supply of any quantity, but good springs generally issue 
from this rock, although the water is liable to be rather f errugino\is. 

The sandy bands in the Drift frequently give good water, and no 
doubt may fiu-nish a valuable source of supply ; but the springs 
being only shallow, and the water being often conveyed for some 
distance between enclosing sheets of Boulder-clay, it is very liable 
to be contaminated by surface pollution, and great care should 
be used in the selection of sites for wells. 



(6) The MaplewBll 
Series. 



PKE-CAMBRIAN BOCKS OF CHARNWOOD. 7 

CHAPTER II. 

PRE-CAMBRIAN. 

On the western margin a small portion of these old rocks just 
comes within the limit of the map. These rocks were described 
by Professor W. W. Watts in the explanation of the neighbouring 
sheet (155) ; so that we need not devote much attention to them 
here. They constitute the main mass of the Char n wood Hills, 
but only the extreme eastern outcrop, just as it becomes buried 
beneath the Trias, is seen here. 

Professor Watts has divided these rocks into the following series, 
but only the Swithland Slates and a part of the Bradgate beds 
are. exposed in this map : — 

Pre-Cambrian Rocks of Chamwood. 

{(c) Swithland and Groby Slates. 
(6) Conglomerate, Grit, and Quartzite. 
(a) Purple and Green Beds. „. 

(e) Olive Hornstones of Bradgate. 
(d) Woodhouse Beds : Hornstones and Volcanic 

Grits, 
(c) Slate-Agglomerate of Eoecliffe. 
(b) Hornstones of Beacon HUl. 
,(a) Felsitic Agglomerate. 

(a) The !^lackbrook Series : Hornstones and Volcanic Grits. 

These rooks protrude through the Keuper Marl in isolated knolls 
in Swithland Wood and Bradgate Park ; and extend across the 
reservoir at Cropston, where they are last seen in this direction. 

The Olive Hornstones of Bradgate are well represented in 
the Park, just beyond the edge of the map. "They are fine olive- 
green hornstones, deveid of coarser seams, but ashy in composition, 
and more or less fissile or slaty." 

The Swithland Slates were formerly quarried at Swithland 
Wood and in the neighbourhood of Woodhouse Eaves. They 
are much heavier and rougher than the ordinary Welsh slate ; 
consequently they are not now used except in a few instances 
where a more picturesque aspect is desired. These slates, which 
have a coarse cleavage, are purple or green in colour, and the 
best of them have a satiny or glossy texture. 

Mountsorrd Granite and Associated Rocks. 
Intimately associated with these slaty rocka is the granite of 
Mountsorrel and the neighbouring hills. It was shown in the 
description of Chamwood Forest, by Professor Watts, that the 
rocks of that district were traversed by numerous masses of syenite, 
which had been injected through the older strata. Probably a 
still later intrusion is the Mountsorrel granite, which, although 
about two miles from the main mass of the Charnwood area, is 
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nevertheless connected with rocks of this age, a junction with altered 
slates being shown at the extreme south-west and north-west 
corners of the Mountsorrel group, although everywhere else the 
relation to the older rocks is hidden by the overlap of the Keuper 
Marl. 

The granite crops out in several isolated knolls, the largest of 
which is the fine wooded eminence of Buddon Hill. Around 
this are grouped several smaller hills to the number of about 
twenty-two, varying in size from conspicuous hills like that at 
Mountsorrel to small patches, just rising through the Boulder-clay, 
not more than a yard or two in diameter. The rock is a pink 
biotite-granite ; a full description of its mineral constituents has 
been given by Prof. Bonney* and by Mr. J. J. H. Teall.f It varies 
somewhat in composition, the easternmost exposure, at Mount- 
sorrel being the most acid, while the westernmost, at Brazil Wood, is 
the most basic. Besides the pink felsitic veins by which tliis rock 
is frequently traversed there are several dykes of a more basic 
character. The principal of these is that seen in the old Mountsorrel 
quarry. This dyke runs in an east and west direction (W. 15° N.) 
across the quarry, and is 22 feet thick at the west end. It is seen 
again in the small quarry near the Cottage Hospital, where it 
is only 4 inches thick and dips at an angle of 45°. In the opposite 
direction, at Cocklow Wood, which is on the same line, we could 
find no trace of this rock, so that it probably dies out in both direc- 
tions from its maximum width in the large quarry. Other dykes 
occur at Buddon Wood and Brazil Wood. About 80 yards west 
of the latter there is a curious mound of diorite, now concealed 
by the water of the reservoir. This is no doubt a portion of another 
dyke, but there is not enough seen of the rock to indicate its direc- 
tion. This remarkable rock, which is unique in the district, is 
a plagioclase-hornblende rock with some pyroxene. It is coarsely 
crystalline, with large plates of hornblende that are very con- 
spicuous. 

Where the granite is in contact with the older rock, as at the 
two spots mentioned on the west side, the latter is greatly altered, 
and full of minute garnets. At Brazil Wood the rock, which 
might be called a micaiornfels, is split up by numerous dykes 
for a distance of about 20 yards or more from the granite, which 
was evidently intruded at a very high temperature. A good 
section of these rocks was exposed here in the trench connecting 
the two hills at the tinie the reservoir was made, of which 
Professor Watts has supplied the following notes :— J 

" The intrusive rocks are entirely separate from the metamor- 
phosed slate, but along the trench the beds are too much cut up 
by dykes to throw much light on progressive contact meta- 
morphism. No unaltered rock occurs in Brazil Wood. 

* Quart. Journ. Geol. Soc. (1878), vol. xxxiv., p. 218. 
t British Petrography (1888), p. 321. 

J A fuller account will be given by Prof. Watts in his forthcoming 
Memoir on the Charnwood rocks. 
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" The granitite of Kinchley is more basic than that of Mount- 
sorrel, and contains plenty of hornblende in addition to brown mica. 
The rock of Brazil Wood is still more basic, and hornblende is 
always m excess of mica ; it also contains much plagioclase (oligo- 
clase or albite) in addition to orthoclase. The hornblende is in 
part brown and in part green — mostly compact, that is, not 
fibrous. The hornblende, mica, and felspar have consolidated before 
the quartz. Apatite and sphene are usually present. The dark rock 
is fine-grained, with porphyritic felspar set in a fine felspathic 
matrix. Hornblende and mica are present. The pink veins which 
seam this are chiefly micropegmatite, consisting of more acid 
' mother liquor.' Some of the dark rocks contain so much horn- 
blende and plagioclase that, if occurring alone, they would be 
called diorite. The contact rocks, which look Hke hard bands in the 
' slate,' are fine-grained dykes from the granite. They contain 
felspar like the granite, but the matrix consists of rounded grains 
of quartz set in a very fine-grained felsitic matrix instead of 
irregular masses of interstitial quartz. The rock is almost devoid 
of hornblende or mica, and may be micropegmatite veins 
quickly cooled. The ' felsite ' of the east end is of the same type. 
One of the hard veins in the slate is different, and contains abun- 
dance of crystals, probably of brown mica set in plagioclase with a 
little quartz, resembling the mica traps sometimes found in dykes 
from granite. The diorite differs in the deep brown colour of the 
compact hornblende and the presence of much fibrous actinolite, 
the small amount of orthoclase, and the absence of quartz. 

" The altered rocks show no trace of the original clastic structure, 
and have been much altered. A few patches of aggregates of 
white mica occur, but not many recognisable crystals. The bulk 
of the rock is spotted and contains abundance of iron-ore dust. 
The lighter spots apparently consist of a felt of minute micaceous 
minerals separated by patches of brown matter also fibrous, which 
may be dark mica. 

" The slate at the end of the trench is much more altered, and 
consists almost entirely of two kinds of mica with quartz in clear 
patches. All the mmerals have been recrystallized. The spotted 
appearance is still preserved in places, but the light material 
consists of felted white mica passing into aggregates of larger 
crystals of the same, while the dark patches are now a pale olive 
brown pleochroic mica with inclusions of zircon, and passing in 
places into a dark brown mica. As the rock is not schistose it may 
he called (according to Mr. Teall) a mica-homfels. No felspar has 
been detected. It is not more altered at the actual junction, 
except that the micas are larger and better formed. It also 
contains a brown biaxial mineral. The Buddon Wood contact- 
rock is full of minute garnets." 

The junction of these isolated granite bosses with the surrounding 
Keuper Marl is found nearly everywhere to be very precipitous, 
and shows that they must have formed peaks and nearly vertical 
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cliffs in the Triassic lake. At Mountsorrel, a well which is 50 yards 
from the edge of the granite, is sunk to a depth of 40 feet entirely 
in Keuper Marl.* At Hawcliff the edge of the granite goes sheer 
down to the bottom of the quarry, a depth of 20 feet or more. In 
the old brickyard at Nunckley there is a deep well within 30 yards 
of the granite. At the end of the reservoir embankment on 
the west side of Buddon Hill the edge of the granite was found 
to be very steep, and, in fact, wherever the junction of the two 
formations has been opened out it has been found to be of the same 
character. 

Fig. ^.—Junction of Keuper Marl and Granite at Mountsorrel. 
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A curious feature of these granite cliffs was noted on the northern 
side of Hawcliff when the rock was first uncovered, a represen- 
tation of which is given in the frontispiece .f The surface 
of the cliff here is scored with numerous horizontal lines and groov- 
ings, which are certainly not caused by glacial action, but are 
probably the result of the erosive power of sand driven by the 
wind, as is well exemplified in Iceland at the present time, where 
the lava is scored by sand-blasts in a similar manner.J These 
groovings are found beneath the imdisturbed Keuper Marl as 
well as under Boulder-clay, thus showing that they must have 
originated in Triassic times. 



* Professor Bonney gives the depth of a well here as 100 hti.— Quart. 
Journ. Geol. Soc.,.yoI. xxxiv., p. 218. 

t It was first described by Professor Watts, Brit. Assoc. Rep. for 1899, 
p. 747 ; see also Froc. Geol. Assoc, vol. xvii. p. 379. 

I H. J. Johnston-Lavis, Scottish Geograph. Mag. (1895), vol. xi., p. 465, 
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CHAPTEE III. 
TRIAS. 

Eeuper. 

Although the Rhaetic beds are now generally included with 
the Trias, this formation consists in the main of two great groups — 
the Bunter and the Keuper ; these have been further subdivided 
into the several minor divisions as given below : — * 

fUpper Keuper. Marl and Sandstone with beds of Gypsum. 
Keuper -! Lower Keuper. Sandstone with bands of Marl (Waterstones) 

I and Sandstone, and breccia (Basement Beds). 

rUpper Red and Mottled Sandstone. 
Bunter -j Conglomerate or Pebble Beds. 

I Lower Red and Mottled Sandstone. 

It will be seen, however, that it is only the higher of these divisions 
that are present in this district ; in fact only the upper member of 
the Keuper crops out in this area, although lower beds have been 
proved in borings near Leicester. From these borings we learn 
that the full thickness, of the Keuper beds averages about 700 feet, 
of which about 100 feet, more or less, may be classed with the Lower 
Keuper Sandstone.! 

The upper member of the Keuper Marl has been separated into 
three divisions — ^an Upper Gypseous Series, Upper Keuper Sand- 
stone, Lower Gypseous Series, but it is doubtful if these really 
hold good to any extent. The Upper Keuper Sandstone appears 
to occiu" in more or less lenticular masses, which thin out in all 
directions, and there is no evidence that this bed is so continuous 
,and regular in its character as it has been supposed to be ; conse- 
quently we shall treat the Upper Keuper Marl as one formation, 
merely alluding to the included sandstones when they are of 
sufficient importance to notice. 

The Keuper Marl covers the greater part of the western half of 
the map ; and, although it is largely covered by superficial beds, 
still a considerable area is to be seen in all the valleys and depressions 
of the district. It consists of thick beds of red and grey or tea-green 
marl, with numerous thin bands of gypsum, and ahaly sandstone, 
which latter occasionally thickens out into more prominent beds of 
rather coarse gritty sandstone. The red colour of the marls is 
frequently bleached by organic matter ; and in some places, more 
particularly in the neighbourhood of Kirby Mtixloe, the red marls 

* This is the classification given by Professor Hull and adopted by the 
Survey, but of course it varies sonlewhat in different localities. See T. M. 
Reade, G?ol. Mag., 1889, p. 550. 

t The details of these sections are given in the Appendix. The most 
reliable of them is that from the Crown Hills, near Evington, as this appears 
to have received a larger amount of attention at the time when the boring 
was made, and the cores are preserved in the Museum at Leicester, 
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are full of grey marlcings, which traverse the rook in vertical and 
diagonal lines, and are due to the infiltration of acidulated water, 
which has deoxidised the marl. Occasionally the marl contains 
some peculiar nodular lumps, which are very hard, and seem to be 
formed of aggregations of sand. They fracture in transverse 
radiating planes, which are filled with crystalline mineral matter 
after the manner of septaria. These lumps are very conspicuous 
in the pit of the Star Brick Works, near Thurmaston. 

The thickest beds of gypsum are towards the upper portion of 
the series, as shown by the numerous wells and borings in and 
near Leicester. The only bed, however, which can be traced at 
the surface is that seen in the railway cutting at Thurmaston, 
which has a thickness of from 6 to 10 feet. Beds of gypsum are 
mentioned by Jukes as having been worked at the old pits at 
Regent's Road, Leicester* ; and they are recorded from most of the 
borings and well sections in and around the town. Gypsum has 
also been met with in considerable quantity beneath the Knighton 
Tunnelf and at the Humberstone Brick Works. In the borings 
at the foot of Spinney Hills several beds of gypsum are mentioned, 
one at Crown Hills being as much as 10ft. Gin. tliick.J 

The principal bed of sandstone, which occurs a short distance 
below this horizon, is best exposed in the railway cutting of the 
branch line to Burton, where it has a thickness of over 14 feet, 
and in the quarry at Ashleigh House, near the Dane Hills, where 
there appears to be nearly 20 feet of this rock. This, however, 
is its maximum thiolcness, as it thins away from here in all directions. 
It is a massive false-bedded sandstone, but its separate grains are 
very loose and incoherent, so that on the Dane Hills it is quarried 
as a buildiiig sand. At Shoulder of Mutton Hill, on the Hinckley 
road, the rock is curiously pitted, and has dark spots, possibly 
manganese. At Buddon Wood it is full of drusy cavities filled 
with white crystals. In the quarry at Ashleigh House there is a 
good section in these beds, which has been figured and described 
by Mr. Montagu Browne. § 

On the eastern portion of the Dane Hills, which is now built 
over, this sandstone is cojisiderably thinner, and in the neighbour- 
hood of the Fosse Eoad appears to die out almost entirely. An 
excavation at the corner of the Fosse Eoad and Hinckley Road, 
of which a representation is given below, showed tliis. dying out 
of the sandstone and its passing into more marly beds very clearly, 
and proved that it does not pass beneath this portion of the town, 
as has been supposed. 

* Professor J. B. Jukes, the Analyst, vol. viii., 1838, p. 7. Montagu 
Browne, Trans. Leicester Lit. and Phil. Soc, vol. iii., p. 123. 

t Montagu Browne, loc. cit., p. 196, note 89. 

I See Appendix, p. 65. In the first boring at Lodge Farm there is a 
bed of gypsum said to be 20 feet thick ; but we doubt the accuracy of this, 
as it is not mentioned in the second boring, which was only 3 feet distant. 

§ Loc. cit, p. 131. 
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Fig. 3. — Section about 50 yards east of the junction of Hinckley Eoad and 
Fosse Eoad, Leicester. 



W. 



E. 




3. Soil, 1 foot. 

2. Grey marly beds and flaggy ''skerry" (thinning westwards). 
1. White gritty sandstone (thinning eastwards). 
' Section about 6 or 7 feet deep. 

The shales and flaggy beds mixed with marl and containing a 
few streaks of coarse sandstone, on which the main part of the 
sandstone rests, occupy most Of the surface to the east, and are 
exposed in nearly every ditch, .field-pond, or other excavation. 
In the new channel of the Eiver Soar, which was made to carry off 
the flood water, these flaggy sandstones were so hard that the rock 
had to be blasted. These shaly beds, with the flaggy sandstones, 
locally called " skerry," were included, in the old survey, with the 
principal mass of coarse sandstone ; but as the latter is of some 
economic importance, while the former is of no value whatever, 
we have considered it better, in the present case, to ignore them, 
and in mapping to group them vsdth the red marl. They, how- 
ever, occupy 'a fairly definite horizon, their outcrop in this map 
roughly following the course of -the Eiver Soar. These beds have 
been exposed in numerous excavations on the west side of the river 
at Leicester; they dip to the east, and pass beneath the main part 
of the town ; where, having been met with in numerous borings, 
they have been mistaken for the coarse sandstone of the Dane 
Hills, the so-called Upper Keuper Sandstone. They are also seen to 
the south of the town, and in the brickpits at Sileby. In a number 
of sections beneath the town, given by Mr. James Plant in the 
Reports of the British Association for the years 1875, 1878, 1880, 
and 1889,* this sandstone is stated to vary from 20 to 45 feet in 
thickness, but there is no doubt that this is an eiTor brought about 
by including the alternations of thin skerry sandstone and hard 
grey marl in one thick bed of sandstone, as pointed out by Mr. 
Browne in the following remarks upon this subject.f ' ' [The sections 
in Leicester do not bear out the theory] that a certain definite 
horizon obtains for thick-bedded sandstones, emanating from the 
west, and passing under the town. Indeed, little or no thick beds 



* ^ee Appendix p. 75 et seq, f Loc, cit, p. 153. 



14 TRIAS. 

of sandstone occiir after leaving the western district, and what 
little does occur is found at all levels, ai^d would be, perhaps, better 
described as 'skerries,' by which is meant an impure sandstone 
charged with marl, or occurring as sandstone streaks between marls 
of any colour and which may be fairly thick, but, unlike pure thick 
sandstones, such as those of Dane Hills, are of no value for biiilding. 
. . . Probably the explanation is that sandy 'skerries,' 
some httle true sandstone, and hard grey cuboidal marls occur 
out of the sandstone district at any horizon, and that engineers, 
when well-sinking, cannot be expected to be very particular in 
their rendering of ' sandstone,' and that very often any hard grey 
substances do duty for actual rock, and are ' lumped ' together to 
fancy thicknesses'." 

The coarse sandstone bed itself is seen at a few places along 
the line of outcrop, more particularly at Birstal, at Eothley, in 
the Posse Eoad above Lewin Bridge, in the lane leading thence 
to Cossington, and in the village of Batcliffe, where it again appears 
to be somewhat thicker. It also crops out at Narborough Wood 
House in the south-west corner of the map, where it covers an 
area of some extent, considering that the bed is stated to be only 
1 foot 6 inches in thickness. 

The sandstone, although very soft when first quarried, is said 
to harden on exposure to the air ; and in former times appears, 
from .the numerous old workings on the Dane Hills, to have been 
used to some extent as a building-stone, but it can never have 
been very well suited for this purpose, and at present is only em- 
ployed as a building-sand. 

At the top of the red marl there occtirs from twenty-five to thirty 
feet of grey or tea-green marls, which were formerly included 
with the Ehaetic beds above, but are now classed with the Keuper 
for the following reasons, as given by Mr. Strahan in a recent 
memoir on a part of the South Wales Coal Field* :— " In the first 
place, no line can be drawn between them and the Red Marls which 
does not include typical red beds in the green series, or green beds 
in the red series. The gradation from one to the other is perfect, 
even the green marls themselves being of the usual Triassic type 
except in colour. On the other hand, there is a definite plane of 
separation between the ' tea-green ' series and the black diales in 
which the Rhaetic fauna first appears. Marls of Triassic type, 
whether red or green, and the cavernous inorganic calcareous 
bands, occur below that place, while above it we find shales and 
thin limestones crowded with organic remains. The plane 
itself is not infrequently accompanied by an inch or two of conglom- 
erate, consisting of quartz pebbles, rolled teeth and bone-fragments, 
which, without indicating an actual unconformity, points to an 
abrupt change of physical conditions. Taken in connection vrith 
the usually sudden appearance above it of the Rhaetic fauna, it 
suggests the first complete invasion of the area by the Rhaetic sea.'' 

* A. Strahan, Explanation of Sheet 249 {Survey Memoir), p. 71. 
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The tea-green marls are well seen in the brickyard at South 
Wigston, and have been exposed in numerous excavatioiis near 
the Spinney Hills at Leicester. North of the town they form the 
steep bank on the east side of the Soar valley extending from 
Humberstone Asylum to Barkby Thorpe ; but north of this they 
have only been met with, in a few obscure sections. 

In this district no organic remains, with the exception of fish- 
scales, and an insect-wing recorded by Mr. Harrison,* have as yet 
been found in the tea-green marl, and there is always a sharp hne 
of division, between them and the overlying black shales. 

Very few organic remains have been recorded from the Keuper, 
and most of these, as one would naturally expect, cccur in the sand- 
stone. Several forms of plants have been mentioned, but they 
appear to be very imperfect, and it is doubtful if some of them 
are organic. The same may be said of the doubtful coral Gorgonia 
keuperi, discovered by Mr. John Plant,f which Mr. Browne 
does not consider to be organic.J Besides these, there are a few 
worm-tracks, teeth, spines, and soalesi of fish, and other vertebrate 
remains. A full list of these is given in the Appendix of Fossil 
Species. 

Rhsetic Beds. 

At the top of the tea-green marls last described there is always a 
sharp line of division sejDarating them from the dark finely-laminated 
shales of the Rhaetic beds. This line of junction is usually occupied 
by a liiin band of conglomerate having a peculiarly gritty feel, 
known as the Bone-bed. This bed, although sometimes absent, 
generally varies in thickness from half an inch to two inches or 
rather more. When met with at a little distance from the siu"face 
it is usually very hard and pjTitic, but nearer the outcrop it becomes 
decomposed and much more brittle. It has the character of being 
a highly pyritous and impure sandstone full of the fragmentarj- 
remains of saurians and fish, together with fragments of Triassic 
sandstones, pebbles, and coproUtes. Mr. Montagu Browne, in 
describing the sections on the west side of the Spirmey Hills, gives 
the following account of this bed:— "There is a well-defined but 
friable bone-bed, varying from half an inch to two inches in thick- 
ness, with a dip of about 2° to the east, from whence have been 
procured bones and teeth of saurians, teeth and scales of Colobodus, 
scales of Gyrolepis alberti, teeth of Saurichthys acuminatus, Acrodus 
minimus, and Hybodus cloadnus ; some of these, it will be seen, 
[were] unknown in Britain until discovered by Mr. A. E. Baker 
from the old Spinney Hill section on the New Evington side, and 
by the present writer from the new cuttings."§ 

* Harrison, Qiuirt. Journ. Geol. Soc, vol. xxxii., p. 214. 

t Reports of the British Assoc, 1849, Trans, of Sections, p. 64. 

t Browne, loc. cit, p. 125, note 4. 

§ Browne, loc. cit, p. 174. In laying out the western slope of this 
hill for building during 1892 and 1893 numerous shallow sections in these 
beds were 'exposed, which have been described in great detail by Mr, 
Montagu Browne, p. 159, et seq. 



16 TRIAS. 

The Bone-bed is succeeded by a thicliness of about 17 feet of 
dai-k finely-laminated shales containing Avicula contorta, Proto- 
car(Uum philippianum (P. rhceticum), and other Khaetic bivalves in 
considerable abundance. 

These pass up into a series of bluish or greyish shales having a 
thickness of about 20 feet, and which are not unlike' the tea-green 
marls below. 

The finest section of the Rhsetic beds that occurs in this map 
is that seen in the brickyard at South Wigston, close to the Glen 
Parva Station, of which the following is a general account. 

Glen Parva Brickyard * 

Thickness, 

approximate. 

Ft. in. 

P,, ■ 1 /Boulder-clay with pebbles and Lias fragments. 20 
l^lacial I y^j.y f^^^ ^ ^j^y^ ^jj^,.g_ 

Lower Lias - Band of limestone (not on west side)- 
Upper Rhsetic ] 
Shales or ^Bluish shales 
White Lias J 

Band of limestone nodules 
Lower Rhsetic ^ 

or Avicula r Dark shales with a band of limestone nodules 
contorta shales J 

("Grey marls 
Keuper Marl -^ Red marl 

iBand of sandstone 

The outcrop of these beds, where it enters the map at its southern 
edge, is very obscure, and, were it not for this fine section, would 
be scarcely recognisable. The Boulder-clay is so thick near here 
that these beds were not seen in the deep cutting where they ci'oss 
the Midland Railway ; but a little beyond this the black paper- 
shales have been met with in wells near Wigston Fields, and also 
in the valley close to Knighton Church. In making the sewer 
along the valley here nearly the whole series of these beds was 
exposed, the dark shales at the church passing up into grey shales 
capped with linlestone nodules, which were seen in the lane close 
to the vicarage. North of Knighton the outcrop winds along 
the higher ground by Clarendon Park and Victoria Park to the 
Spinney Hills, but is entirely obscured by the thick covering of 
Boulder-clay. 

At Spinney Hills we come to the typical sections where these beds 
were first described near Leicester by Mr. W. J. Harrison,f These 
sections are now all hidden owing to the extension of the town, but 
while the ground was being prepared for building we were able 

* More detailed measurements of this section are given by Messrs. Wilson 
and Quilter, Geol. Mag. Dec. 3, vol. i., p. 416, 1884. Also Montagu 
Browne, Trans. Leicester Lit. Phil. Soc., 1901, p. 32. * 

t The occurrence of Rhsetic beds here was first noted by Mr. J, J, H 
Teall. See Geol. Mag., 1874, p. 318. 
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to obtain many useful notes ; among others the following section 
was exposed on the west side of the hill : 

Section west side of Spinney Hills, near the twrth end of Haddov. 

Street* 

Boulder-clay resting on a distinctly glaciated surface forming a Ft. in. 
marked line witli striations. The Boulder-clay itself, with many 
striated surfaces or slickensides, contains mostly Lias frag- 
ments,a very fewquartz pebbles, limestone fragments(striated), 
and one large sandstone block ■ nothing to 8 

Dark laminated shale with selenite crystals, and much sulphur ; 
yellowish, rusty-looking band at intervals, small Protocardi^tm. 
phUippianum, and Avicula contorta, occasional jet-like streaks. 
Limestone nodules at east end ----- about 6 

Bone-bed, varying in thickness from half inch to nothing. 

Tea-green or grey marls -10 to 15 

Dip, 3° E. A small fault throwing down to the north about 2 feet was 
observed on the west side. 

The upper part of the Rhaetic series, which has a thickness of 
from 6 to 10 feet, is composed of grey and buff sandy shales with 
very few fossils, it is a good deal stained by iron, and contains 
many small calcareous lumps (race). In the upper part of these 
shales there is usually one or more bands of cream-coloured nodular 
septariate limestone, from which Estheria minuta and a few other 
fossils have been obtained. The most complete section of the 
Rhaetic beds in this neighbom-hood was that afforded by the old 
brickyard at the northern end of the hill, of which the following 
account has been given by Mr. W. J. Harrison : — ^f 

Section of the Rhcetic Beds, Syinney Hills, Leicester. 





Petrology. 


■ 

Thick- 
ness. 


Organic Bemains. 






Ft. 


in. 




10. 


Soil and drift 


1 







9. 


Nodular band of limestone - 





6 


Estheria (casts), Avicula con- 
torta. 


8. 


Light-coloured shales with 










sandy partings 


4 





Modiola minima, Avicula con- 
torta, Cardium rhceiicum 
[P. philippianvm]. 


7. 


Dark shales with sandy 










partings 


1 





Ophiolepis Damesii, Pholi- 
dophorus Mottiana.t 


6. 


Finely-laminated black shales 


2 





Avicula contorta, Cardium 

rhaeticum. 
Axinus-h&A. . Worm-tracks. 


5. 


Sandstone 





1 



* Compare woodcut on p. 47. 

t Quart. Jowrn. Geol. Soc, vol. xxxii., p. 213, 1876. The site of these 
brick-pits is now crossed by the streets known as Prospect Hill and Wood 
Hill. 

+ Doubtful species. See Table of Fossils. 
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Section of the Rhcetic Jieds.-continued. 





Petrology. 


Thick- 
ness. 


Organic Eemains. 


4. 


Black shales, coarsely lami- 


Ft. 


m. 






nated - - - 


2 


6 




3. 


Bone-bed ^^ 





3 


Gyrolepis, Saurichthys api- 
calis [S. acumindtus], Hy- 
bodus minor, Ceratodus, 
Nemacanthus monilifer, 
Ichihyosaurus, Plesiosaurus', 
Coprolites, Sargodon tomi- 

. cus, Acrqdus, Axinus [Schi- 
' zodus] etpngatus, A. de- 
pressus. 


2. 


Light buff sandy marls with 
hard courses ; bluish 










nodules in lower part - 


16 





Fish scales, Seleriite, Salt pseu 
domorphs. 


]. 


Bed and blue Upper Keuper 










Marls 


10 





Selenite, Salt pseudomorphs. 



It has been considered that this section did not expose the full 
thickness of the Lower Rhsetic beds, and that -the nodular limestone 
at the top was not in situ* We see, however, no reason to doubt 
the position of this bed, having seen a similar hmestone in small 
excavations on the west side of the hill, where it apparently occurs 
at about the same distance above the Bone-bed. If this band 
represents the lower nodular limestone of Wigston and other 
sections, the Lower Rhsetic beds are here much thinner than in 
many other places, in fact not much more than half the thickness 
of what they are at WigstOn; four miles to the south. It is also 
evident that in this locality the full thickness of these beds above 
the Bone-bed cannot be much more than 25 feet or so, as the out- 
crop of this bed in Dale Streetf is only 20 feet below the top of 
the hill which is formed of the higher pai't of the Rhsetic series. 
This is further shown by the shallow borings made in the south- 
western corner of Spinney Hill Park and by the deeper borings to 
the east.| 

The upper limit of the formation was met with in cutting the 
sewer along the Mere Road, between DiSeworth Street and St. 
Peter's Road, of this Messrs. Bates and Hodges have given an 
account, from which the following is abbreviated :— § 



* Wilson and Quilter, Geol. Mag., 1884, vol. i., 

t -Montagu Browne, loc. cit., p. 170. 

I See Appendix, pp. 67 .and 72. 

§ Trans. Leicester Lit. Phil. Soc, 1886, p. 23. 
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Section on Spinney Hills, from Diseworth Street to St. Peter's Road. 




Glacial drift 



Decomposed and hard blue 
crystalline limestone 



Yellow earthy limestone re- 
sembling the above, but 
less decomposed. 



Thickly - laminated cream- 
coloured shales, with a thin- 
band of limestone contain- 
ing Pholadomya 

Light-coloured marl with red- 
dish stains. Very calca- 
reous at top, with a thiff 
nodular limestone 

Blue marl 



Ft. in. 
2 5 

to 
10 

4 b 



4 

to 
2 



4 



4 10 
6 3 



Cidaris Edwardsi, Peniacri- 
nus sp., Ostrea sp., Lima 
sp., Pecten sp. 

Lima pectinoides, L. gigantea, 
Ostrea liassica, Pleuroio- 
maria anglica, Am. torus. 
Am. catenatus, Nautilus 
striatus. Wood, Spines. 



Modibla IcBvis, Pecten sp., 
Ammonites sp. 



Axinus cloacinus [Isodonta 
Ewaldi]. 



The band of limestone 2 feet thick, thinning out to 2 inches, is 
considered by Mr. Montagu Browne to have been a boulder,* but 
although the beds were no doubt much broken up by glacial action 
we do not see, taking into account the character of the surrounding 
country, any reason to doubt the fact of their being in situ, the 
palaeontological evidence notwithstanding. This would rather 
imply that the beds are higher in the series than has been supposed. 

In the low ground to the east of the Spinney Hills the Rhaetic 
bsds cover a wider area than is usually the case, but are a good 
deal covered by alluvium and valley deposits. The dai'k paper- 
shales have been met with in wells and other excavations in the 
district known as New Evington and New Humberstone, which 
has enabled the outcrop to be traced mth some degree of accui-acy. 
These shales were found in the borehole at Lodge Farm, in sewers 
near the Great Northern Station, and below Humberstone Village. 

In building the new asylum at Humberstone the lower part of 
the Lias was exposed ; and a well 60 feet deep, which appears to 
have gone into the tea-green marl, passed through a nodular lime- 
stone at 34 feet, thus showing that the Rhaetic beds here are some- 
where about 20 feet thick. 

Beyond this point the outcrop follows the brow of the hill, but 
,tlie beds are not seen till we get to the li:btle valley below the Humber 



Jyoc. cit, p. 172. 
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Stone. Here the outcrop is shifted by a small fault, so that dark 
shales are seen in the ditch below the farmhouse, while red mai'I 
occurs nearly to the summit of the rising ground to the north. 
Nothing is seen of the Rhtetic beds in the valleys on either side of 
Barkby Thorpe, but bn the intervening hill dark paper-shales were 
found along the ridge, which here forms a good escarpment. North 
of Barkby the Rhaetic beds have not been seen, but from several 
exposures of red and grey marls it is evident that the outcrop runs 
back some distance up the Wreak valley, probably as far as Brooksby. 
Grey mai-ls, which probably mark the top of the Keuper, are seen 
in the stream between Gaddesby and Queniborough, and in the 
hillside about a quarter of a mile north of the latter village. Grey 
marls and mottled clays are also exposed along the brook at Bai'kby, 
and about half a mile above the village, as well as at a few places 
in the fields between these two, close to the edge of the great mass 
of Drift which covers the country here. There is no doubt that 
the outcrop of the Rhaetic beds follows the base of the Boulder-clay 
very closely along here, and that the greater part of the formation 
is just hidden by it. 

North of the Wreak valle}' the outcrop is sliif ted about five miles 
to the west by a fault which brings in the Lias directly against 
the Keuper Marl along an east and west line rumiing a Uttle to 
the north of Thrussington and Sileby ; so that Rhaetic beds are 
not seen again till we reach the banlcs of the Soar at Barrow, in 
the next map. The absence of, the Rhaetic beds over the higher 
ground on the north side of the Wreak was proved in a well at 
the Roman Cathohc college, where the Boulder-clay, which is 
about 80 feet thick, was fpund to rest directly on red Keuper 
Marl* 



Sco Appendix, p. 31. 
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CHAPTEE IV. 
LIAS. 

The lias is separable both from its petrological character and 
the nature of its organic remains into three distinct horizons, 
Lower, Middle, and Upper, each of which is further divisible into 
zones characterised by particular assemblages of fossils. 

Professor Judd, who surveyed the country to the east, estimated 
that the total thickness of the Lias was about 800 feet, but from 
evidence which has since been obtained the maximum thickness 
of all three divisions must be at least 1,100 feet ; and, even where 
some of the divisions are thinner, it cannot be much less than 1,000 
feet thick. The Lias covers nearly the whole of the area E. of 
the Soar and Wreak valleys, but it is so much covered over by 
Glacial beds that it is not exposed over a large part of this area. 

Lower Lias. 

This division consists of a series of thin argillaceous Umestone 
bands and shales in the lower part, and a thick series of clays 
or shale in the upper. It occupies a broad stretch of country on 
the east side of the Soar valley, extending as far as a line drawn from 
Whissendine to Burrow on the Hill, Billesdon, and Illston on the 
Hill. Over a large part of this district the beds are completely 
hidden by Boulder-clay ; it is, therefore, chiefly beneath the Middle 
Lias escarpment, and along the numerous small streams flowing 
into the Soar, that exposures in the rock are Ukely to be met with. 
In the description of the country to the north-east it has been shown 
that the Lower Lias is divisible into four principal horizons,* viz. : — 

The Clays above the Ironstone (Zones of A. capricornus, A. Jamesoni, A. 

armatus, and A. axynotus). 
The Ironstone Beds (Zone of A. semicostatus). 

The Clays below the Ironstone (Zones of A. Bucklandi and A. angulatus). 
The Strenshamt or Limestone Series (Zone of A. planorhis). 

In this map these divisions, owing to the thinning out of the 
Ironstone Beds, are not all of them so well marked, although the 
separation into the more numerous palseontological zones may be 
fairly carried out. These zones may be recognised wherever there 
are good sections ; but the country, as we have said, is so thickly 
covered with " Drift " that it is only in a very few places that this 
can be done. Mr. H. E. Quilter, in describing the Lower Lias of the 
whole county, has divided it into the above eight zonesj ; but, 
within the limits of this map, there are clear exposures of only 
three of these, although there are indications of the others. 

The three highest of these, the zones of A. capricornus, A. Jame- 
soni, and A. armatus, have been by some authors included with the 
Middle Lias ; but the reasons for and against this classification 

* The Geology of the south-west part of Lincolnshire (Survey Memoir), p. 22. 
+ This name should not be used in future. See H. B, Woodward, 
The Jurassic Rocks of Britain, vol. iii., p. 146. 
X Geol. Mag., Dec. 3, vol. iii., p. 59. 
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have been so fully discussed in other places* that we need not enter 
upon the subject here. 

In describing the outcrop of the Lower Lias it will be best to 
trace the lower portion first across the map, and then take the 
higher beds which are only exposed along a nari'ow tract of country 
below the Middle Lias escarpment. 

The lower portion of the lias is best seen just beyond the northern 
edge of the map, in the neighbourhood of Barrow, where the 
numerous pits that are constantly being worked for these valuable 
limestone bands afford a series of interesting sections. These pita, 
being opened nearly on the same horizon, are very similar to one 
another, and show the great uniformity there is in the character 
and thickness of the beds, the variations observed in them arising 
cliiefly from their difference in position and depth. The following 
section, Idndly supplied by Mr. Montagu Browne, gives a good idea 
of the general character of these beds at Barr-ow : — 

General section of the lime pits at Barrow.^ 



Lithological character and 
local name. 


Thick- 

ness. 


Organic Remains. 




Ft. 


m. 




Soil and Drift - 


3 







Argillaceous shale 


5 





Schlotheiniia angulata. 


Limestone (Bank Hurs) - 





3 


Cidaris Edwardsi^ Schloiheimia 
catenata. 


Shale (The Eoak) 


16 





Plesiosaurian remains. 


Limestone (Eummels) 





10 


Angulata zone. Lima. Pecten. 


Shale (Rummels Calf) 


4 





Psiloceras Johnstoni, very abun- 
dant. 


Limestone (First floor) - 





6 


Psiloceras 'planorbe, rare. 


Shale (Second-floor Calf) 


1 





Ichthyosaurian remains. Various 
Fishes and Saurians. 


Limestone (Second floor)- 





6 


PalcEotermes Ellisi. 


Shale (Hur Calf) 





9 




Limestone (Hurs) 





6 


Lima. 


Shale (Hog Calf) 


1 


6 


Dapedius. 


Limestone (Hog and Second 








Hog, sometimes including 








a shale of 2 inches)- 





8 


Psiloceras planorbe. Dapedius. 


Shale (Bottom-floor Calf) 





6 




Limestone (Bottom floor) 





6 


Dapedius and various Fishes. 


Shale (Good-for-nothing Calf) 


1 





Various Saurians, Fishes, and In- 
vertebrates. 


Limestone (Good for nothing)- 





4 


Psiloceras planorbe, abundant, and 
various Fishes. 


Shale (Four-foot Calf) 


2 


6 


Various Saurian remains and 
Fishes. 


Limestone (Four foot) 


1 





Psiloceras planorbe commences. 


Shale - - > 3 ^ 








Limestone (Black Rum- 


-r 








mels) 


<j crt- 








Shale - 


'%^' 








Limestone (White Hurs) 


2 CD 








Shale -) 


^^ 









* Judd, Geology of Rutland (Survey Memoir), p. 45. Blake, The Yorkshire 
Lias, pp. 14, 16. The Jurassic Rocks of Britain (Survey Memoir), vol. L 
p. 28, by C. Fox-Strangways ; vol. iii., p. 187, by H. B. Woodward. 

t Compare section by Harrison, Geology of Leicestershire andRutland.p. 37. 
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Beds of limestone and shale are frequently exposed along the 
stream course between Sileby and Seagrave, but the strata are 
so much disturbed along this valley that the general sequence of 
the rocks is not very clear ; they appear, however, for the most 
part to belong to this zone. The limestones were worked in former 
times at Seagrave, but the pits have long been closed. 

Along the valley of the Wreak they again come out in the small 
streams near Thrussington and Hoby, and a strong band of lime- 
stone, with Am. \Psiloceras\ planorhis, is seen in the railway cutting 
just north of Rotherby. Mr. Judd mentions that traces of the 
Fish and Insect Limestones, lower part of the zone of A. planorbis, 
were found in the railway cutting at Kirby,* which seems to 
show that if the beds are not repeated by faults they must be lying 
nearly flat along this part of the valley. This section is now, unfor-. 
tunately, entirely obscured ; and, not knowing of the above obser- 
vation at the time, there. was considerable difficulty in arriving at 
a conclusion whether it was cut in solid strata at all. 

South of this valley there are no sections in the Lias till we get 
to the stream flowing past Gaddesby, where the solid strata begin 
to emerge from beneath the Boulder-clay, and may be followed 
along the bottom of the branching valleys to the east. Sections 
are, however, not very good. The limestone bands were at one 
time worked at Ashby Folville, but the quairy is now full of water. 
From the spoil-heaps here we obtained lAma gigantea and a Pseudo- 
monotis, the limestone beds containing a good deal of fossil wood. 
About half a mile above the village some impure limestone bands, 
with small cement nodules, and shales containing Pecten Thiollieri 
and Gryphcea arcuata, crop out in the stream. 

At Twyford Lodge there is a small scar showing blue shale and 
limestone with Lima pectinoides and a small Pecten ; while between 
the village and the railway viaduct there are several small sections 
in shales, from which were obtained Am. [Mgoceras\ bremspina, 
Belemnites (fragment), Pecten lunidans, Gryphcea cymbium,Arcomya 
spi, and close to the viaduct. Am.- [Mgoceras] Jamesoni, Belemnites 
acutus ? (fragment), Gryplicea cymbium, Gryphcea sp., and Gresslya 
int&rmMia, showing that here we are getting into higher zonej^. 

In the next valley to the south, starting from Queniborough, 
we first observe Lower Lias beds about a mile east of the church, 
but nothing very definite is seen till w6 come to South Croxton. 
On the hill to the south-west of this village, about 300 yards from 
the fox-cover of Barkby Holt, there is an old pit which appears 
to have been worked for ironstone. This ironstone, we presume, 
is on the horizon of the A. semicostatus beds, which obtaui some 
importance in the map to the north-east ; but we were not able to 
obtain any evidence to verify the point. In the valley thin lime- 
stones and shales occur with Gryphcea arcuata, Lima gigantea, 
and a Pinna, so that these must be still in the A. Bucklandi beds. 

* Geology of Rutland (Survey Memoir), p. 58. 
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Further up the valley, nothing definite is seen till we get nearly to 
Loseby, and reach the higher zones of the Lower Lias. 

In the valleys, which run down on either side of Ingarsby Station, 
Lias beds are frequently seen, but there are no sections that call 
for particular notice. About 500 yards north-east of the station 
there is a steep bank above the stream showing shales with nodules 
of whitish limestone containing Rhynchonella tetrahedra and a 
large Pholadomya ; while a little further down, at the old bricli- 
yard, ironstone fragments are seen lying about, but the section 
here is now covered up. It is, however, very possible that this 
is about the horizon of the A. semicostatus beds. Following down 
the valley towards Beeby we pass over Umestone bands with crinoids, 
and below the village reach shales with sandy bands containing 
Gryphcea arcuata. 

In the valley to the south these beds are better seen, especially near 
Keyham, where we obtained Am. \A.rieti\ sauzeanus. Am. \Arveti\ 
semicostatus, Gryphcea arcuata, and Pecten (fragment). At the 
viaduct near here there are some hard calcareous beds with Am. 
[Aeg.] Bucklandi, Gryphcea arcuata, Lima gigantea and many other 
fossils ; so that it would appear that the higher ground about here is 
on the horizon of the A. semicostatus beds, while the valleys cut 
through into those of the A. Bucklandi zone. The lithological 
character of the beds is shown by the well at Ingarsby Station.* 
Further evidence of the A. semicostatus beds is given by the cuttings 
at the western end of the Ingarsby tunnel, where there is a con- 
siderable excavation in dark shales yielding — 

Am. [Arielites] Conyhearei, Sow. 
„ [ „ ] sauzeanus, d'Orb. 
„ [ „ ] semicostatus, Y. & B. Very abundant. 

Belem,nites (cylindrical form). 

Amberleya Chapuisi, Terq. 

Rhynchonella plicatissima, Quenst. 

Gryphcea arcuata, Lam. 
„ cymhium. Lam. 

Modiola (fragment). 

Serpula. 
Along the railway between here and Thurnby there are Several 
shallow cuttings in Lias shales, the spoil-hegps from which yielded 
to Mr. J. D. Paul, at the time the line was being made in 1882, 
the following list:— f 

Ichthyosaurus (vertebrae). 
Am. Bucklandi, Sow. 

Conyhearei, Sow. 

catenatus. Sow. (one specimen only). 

ohesulus, Blake. 

sauzeanus, d'Orb. 

semicostatus, Y. & B. 
Nautilus striatus. Sow. 
Belemnites. 

Eucyclus elegans, Munster. 
„ undulatus, Phil. 



*Appendix, p. 88. 

+ Trans. Leicester Lit. and Phil. Soc, 1883, p. 50. 
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Chemnitzich 

Gervillia ? 

Gryphaea arcuata, Lam. 

Lima gigantea, Sow. 
„ pectinoides, Sow. 

Ostrea liassica, Strickl. 

Pecten cequivalvis. Sow. 
„ lunularis, Roemer. 

Plicatula spinosa, Sow. (Harpax Parkinsoni) 

Cardinia Listeri, Sow. 

„ cardioides [? JJnicardium], 

Gresslya lunulaia 1, Tate, 

Leda cequilatera % K. & D. 

Modiola hillanoides, Chap. & Dew. 
„ scalprum. Sow. 

Bhynchonella plicatissima, Quenst. 

Serpula. 

Hemipedina (spines). 

Pentacrinites. 
These no doubt indicate the> greater part of the A. Bucklandi zone, 
with their passage into the A. semicostatus beds above. 

Further west, where the railway crosses the Uppingham Eoad, 
there is a cutting in' brown and grey shales and limestone bands 
with Lima gigantea, Gryphcea arcuata, Modiola minima, and a 
Nautilus. Mr. Quilter records Am. catenatus from here. IVom 
the general position we should think that this cutting is just at 
the junction between the A. Bucklandi and A. angulatus beds. To 
the south of this, at Crown Hills and Evington, 189 feet of Lias were 
proved in the deep boring there, containing no less than thii-ty-four 
!)ands of limestone, although most of them were veiy thin. In 
the quarry near here a portion of these beds is exposed, from whieli 
Mr. Quilter records the following list : — 

Ammonites Charmassei, d'Orb. 
„ scipionianus % d'Orb. 

Cryptcenia. 

Gryphaea arcuata, Lam. 

Lima gigantea, Sow. 

Pecten lunularis, Roemer. 

Cardinia Listeri 1, Sow- 

Leda. 

Modiola 1 

JJnicardium cardioides, Phil. 

Bhynchonella plicatissima, Quenst. 

Cidaris ? 

Pentacrinus briareus. Miller. 

This section is now much worn down, but Mr. Plant has preserved 
the record of it* and several other sections that were made by the 
Evington Coal Boring Company between the years IS'TG and 1881. 

In the valley south of Evington, and near Knighton, there 
are a few exposm-es of Lias beds, but nothing of any im- 
portance. In the field below Ashfield House a sinking 
of 40 feet is reported to have been in fossiliferous shales, 
which from its position probably reached the Rhaetio beds ; and 
a well in Stoneygate also appears to have been sunk to the same 

* Appsndix, p. 74. 
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strata, but . unfortunately the information is not very precise. 
More definite evidence of the base of the Lias was furnished in 
cutting the sewer that runs along tbe Knighton valley, which 
proved the A. plarwrbis beds at South Knighton, and entered the 
Rhsetic beds, as we have noticed above, about 200 yards fi'om 
Knighton Church. South of this some bands of white and buft' 
flaggy limestone may be seen in the southern branch of the stream, 
and the wells at Wigston Fields appear to reach Rhaetic beds at a 
very slight depth. In the railway cutting just beyond here we 
gather from Mr. Plant's MSS. that two or three beds of limestone 
were met with, but no fossils are recorded. The surface of the 
Lias appears to have been much disturbed by glacial action. 

In the clay-pit at Glen Parva Station the base of the Lias is 
seen resting on the Rhaetic beds. There is here, as we have noticed, 
a band of limestone 2 feet 2 inches thick, which we take as the base 
of the Lower Lias. It contains the usual characteristic Lias fossils, 
while the shales below are very unfossiliferous. These lower beds 
outcrop imder most of the town of South Wigston, but the only- 
exposures about here have been in shales. Thin hmestone 
bands were seen along the Midland Railway at Wigston Station, 
and near Kilby Bridge and a few other places ; but the best section 
is in the large quarry at Kilby Bridge, where these beds are worked. 
There are said to be twenty-one bands of limestone in this quarrj', 
. but only seventeen are worked. The bands of limestone are sepa- 
rated by soft crumbly shale, and not by hard and firm shale 
(slavin), as at Barrow. Very few fossils are found here, except Lima 
gigantea, which is fairly abundant. 

The two streams which imite at Great Glen afford a few ex- 
posures in Lias shales. At Little Stretton these contain Gryphcea 
arcuata ; and in a clay-pit at the side of the Uppingham Roadr there 
is some grey clayey shale, with a band of small ii-onstone nodules, 
which Mr. Quilter has referred to the zone of -4. oxynotus ; but 
this pit is not worked now, and we could not find any fossils. 

In the north-east corner of the area the Lowei' Lias is exposed 
over most of the low ground below Burrow and little Dalby, but 
there are very few sections at the present time, except along the 
stream flowing north past Leesthorpe. A band of limestone, 
with Terebratula purwtata and two small species of Pecten, much 
crushed, was also seen in the stream near the Grange, north of 
Little Dalby. A little to the south of this Professor Judd records* 
Am. Jamesoni, Sow., Hippopodium ponderosum. Sow., Gryphaa 
dblv[uata, Sow., Gryphcea cymhium, Lam. ((?. Maccullochi, Sow.), 
Avicula sp., Belemnites, and joints of Pentacrinus, from the west 
side of Little Dalby; and on the other side of the hill. Am. 
Maugenosti, d'Orb., Am. armatus, Sow., Belemnites sp., Gryphcea 
ohliquata,Sow.,Plicatula spinosa, Sow.,- and Montlivaltia rugosa,\Yr. 

Along the stream coming down from Ouston, and in the Mare- 
field vaUey, there are many sections in the upper part of the Lower 

* Geology of Rutland (Geological Survey Memoir), p. 61. 
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Lias, but the clearest exposures are at Loseby, a little south of 
this. In the old brickyard here there is the following section : — 

Section at Loseby Brickyard. 
Surface clay. 
6. Shales with ferruginous nodules, very few fossils 
5. Obscured (? shale with Ammonites, &c.) - 
4. Nodidar band decomposed to yellow clay (Large septaria of Judd) 
3. Shale, harder and more laminated 

2. Hard calcareous band with Pecten (Indurated stone of Judd) - 
1. Shale with small round nodules, Grypluea cymhium - 

Prom here we obtained Am. [JEgoceras] armatus, Am. [JEgoceras] 
densirvodus, Gryphtea cymhium, and Homxtmya. This section was 
again visited at a later date by the writer, in company with 
Mr. Montagu Browne, when by the help of some small excavations 
a somewhat fuller list was oblained. These, through the coiirtesy 
of Mr. Browne, we are able to give below, with the addition of 
those previously recorded by Professor Judd. 
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Fossils from Losehy Brickyard, 
















Judd. 


1. 


2. 


3. 


4. 


5. 


6. 




Saurian vertebrae - - 


X 


_ 


_ 


_ 


_ 




"I~ 




Belemnites acutus, Miller - 


X 


- 


X 


X 


- 


- 


- 




Am. " 


'OxynoticerasJ Coynarti, d'Orb. 
Phylloceras] Loscombei, Sow. 


X 


- 


- 


- 


- 


— 


— 




j» 


X 


- 


- 


- 


- 


- 


- 




)j 


'iEgoceras] 


armatus. Sow. 


X 


- 


— 


- 


— 


_ - 


_ 


N 


)) 


■ " , 1 


subplanicosta, Oppel t 


- 


X 


- 


X 


X 


- 


- 


N 


jj 


1) 


detisinodus, Quenst.^ 


— 


— 


- 


X 


X 


— 


— 


N 


„ [Arietltes]'Macdonnelli, Portlock 
(Am. nodotianus, Wr. non 


















d'Orh.)\ -' 


— 


- 


X 


- 


- 


_ 


« 


N 


„ [Psiloceras] aplanatus, Hyatt 
(Am. tardecrescens, Blake 


















non Hauer) t - 


- 


- 




X 


- 


- 


-. 




Nautilus truncatus, Sow. ■' 


X 


... 


-. 


- 


- 


- 


- 




Actaeonina sp. 


— 


- 


X 


— 


— 


— 


_ 




Cerithium sp. 


- 


- 


- 


- 


- 


- 


X 




Pholadomya ambigua, Sow. 


X 


- 


X 


X 


- 


- 


- 




Panopsea elongata, JSoerner- 


X 


- 


- 


- 


- 


— 


_ 




UnicardiUm cardioides, Phil. 


— 


- 


X 


- 


- 


- 


-. 




Gresslya (near to intermedia, Simp.) - 


- 


- 


- 


X 


- 


- 


- 




Cardium truncatum. Sow. 


- 


X 


X 


- 


- 


- 


X 




„ . sp- 


- 


X 


- 


- 


- 




- 




Hippopodium ponderosum, Sow. 


' X 


- 


X 


- 


- 


- 


_ 


N 


Cardita miUticostata, Phil. 


_ 


X 


_ 




— 


_ 






Cardinia Listeri, Sow. 


- 


X 


- 


- 


- 


- 


- 


N 


» sp. - 
Area Strickland!, Tate (A. truncata, 
Buckm.) 
„ sp. - 


X 





- 


- 


-- 




X 
X 




Modiola scalprum, Sow. - 


X 


- 


X 


- 


- 


- 


— 




„ hillana, Sow. 


- 


X 




- 


- 


- 



t Species marked thus have been determined by Mr. S. S. Buckman. 
Those marked N are new records from this locality. The figures in the 
last six columns refer to the strata in the section given above. 
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Fossils from Loseby Brickyard- 


-continued 












Judd. 


1. 

X 

X 

X 

X 
X 
X 


2. 

X 
X 
X 
X 

X 
X 

X 
X 

X 

X 


3. 

X 

X 
X 


4. 


5. 

X 


6. 


N 
N 


Avicula sp. 

Pecten ThioUieri ?, Martin 
„ textorius, Schloth. 
„ calvus, Goldf. 
„ sp. 
Limea acuticosta ?, Minster 
Lima pectinoides, Sow. 
„ gigantea, Sow. 
„ Hermanni, Voltz. 
„ sp. 
Plicatula sp. 

Gryphsea cymbium, Lam. 
„ obliquata, Sow. 
„ sp. 
. Ostrea sp. 
Rhynchonella variabilis, Schloth. 
Ditnipa 1 etalensis. Piette 
Extracrinus sp. - 
Pentacrinus sp. - 


X 

X 

X 
X 

X 


- 



In and neai' the railway there are several sections in the zones 
of A. Jamesani and A. capricornus. From the deep cutting at Cold 
Newton we obtained Am. [Ariet.] sauzeanus, Belemnites, Avicula-y 
Lima pectinoides, Pleuromya costata, Plicatula spinosa (abundant). 
Terebratula (fragment), Serpula, Pentacrinus ; and in ditches near 
Hamner's Lodge Am. [Aeg.] capricornus, Belemnites sp., Eucyclus 
imhrlcatus, Plicatula spinosa, and Serpula. At the station there is a 
hard band of limestone with. RhyTichonella tetrahedra, Cardinia sp., 
etc., which is probablj' very near the junction between the Lower 
and Middle Lias. 

Some hard beds of limestone crop out in the little stream on the 
north side of Billesdon ; and, where the la^ne to Billesdon Coplow 
crosses, ferruginous shale and hard bands are exposed containing 
Pecten cequivalvis, Area Stricklandi ?, Modiola scolprum, Rhyn- 
chonella lineata, and Belemnites. These beds must be very near 
to the top of the Lower Lias, and possibly should be included in 
the Middle Lias, but without further evidence it is impossible to say. 

In this neighbourhood two borings have been put down into 
the Lower Lias, which show the great thickness these beds attain 
here. The first, which was simk about the year 1833 on the south 
side of the hill at Billesdon Coplow, was made in search of coal. 
This boring, it is evident both from the depth sank and from the 
character of the strata penetrated, did not reach the base of the 
Lias, although supposed to have been sunk in true Coal Measures. 
Professor Judd (Geology of Rutland, p. 62) gives the depth of 
this boring as more than 600 feet, but the account given by Holds- 
worth, of which we give an abstract in the appendix, does not 
allude to so great a depth as this.* Another boring was put down 

* See p. 88. This is the boring to which the anecdote of Professor 
Sedgwick related by Professor Jukes (Life and Letters of J. B. Jukes, 1871, 
p. 467, quoted by Harrison, Geology of Leicestershire, p. 3) is supposed to 
refer, 
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in 1897 close to the Billesdon Brook, three-quarters of a mile south- 
west of the village. This proved over 700 feet of Lias beds, and, as it 
oonunenced beneath the outcrop of the Middle Lias, the full thick- 
ness of the Lower Lias cannot be much short of 750 feet. 

South of Billesdon the Lower Lias is brought up by a fault, so 
that its outcrop is shifted some distance further east. It crops 
out in the vallevs to the south of EoUeston, a?id was met with m 
a well at lUston Hall, which is said to have been sunk 110 feet 
in grey shale with much selenite and pyrites. Dark shales 
were also thrown out of a well at Three Gates, but no fossils could 
be found to fix the horizon of the beds. 

In the stream due east of BoUeston dark and grey shales with 
nodules containing Am. [Aeg.] capricor7ius were found, and a little 
lower down thereare several sections in shales with ironstone nodules, 
showing that this valley is cut down into the upper part of the 
Lower Lias. The valleys further east— that is, the Eye Brook and 
the numerous small streams uniting at Hallaton— do not appear 
to have cut through the A. ma,rgaritatus shales of the Middle 
Lias Prof. Judd * suggests that the A. capricornvs beds may 
have been reached at the bottom of the clay-pit at Hallaton 
brickyard, but as the Eock-bed crops out at the road, there 
is not sufficient room for the full thickness of the A. margaritatus 



zone. 



Middle Lias. 



Ftp A—Villaae of Somerby, Rutland, situated at the head of one of tlie 
'deep sinuous valleys of the great escarpment formed by the Marlstone 
Bock-bed. (F. Rutley)\ 







* IjOC. cit., p. 62. 

t Fr jm Geology of Rutland, p, 5u. 
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Fossils from the Old Whissendiiw Brickyard at Rocott.* 

Ammonites margaritatus, De Mont. Normal form ; speci- 
mens very numerous, often of large size and great beauty. 
Belemnites paxillosus 1 Schloth. Very large. 
Pecten sublcevis, Phil. 
Cardium truncatum. Sow. 
Lima pectinoides, Sow. 

Modiola scalprum, Sow. Very abundant and large specimens. 
Myacites (Pleuromya) unioides, Rom., sp. 
Terehratula punctata. Sow. 
Rhynchonella tetrahedra. Sow. 
Serpula sp. 

At Pickwellthe Middle Lias gets clear of the Drift, and the Eoek- 
hed forms the marked tabular feature which is so characteristic 
of the rook. This table-land, which is bounded by a bold escarp- 
ment on the north and west, dips gently to the east ; it extends 
as far as Somerby on the south and Eurrow Hill on the west, where 
it attains a height of 689 feet above the sea, foiming one of the 
most conspicuous landmarks of the district. The A. margaritatus 
shales crop out on the steep slopes below, both to the north and 
west, and in the deep ramifying valleys on either side of Somerby. 
They were also met with in a well at Burrow on the Hill. 

Between Somerby and Ouston the outcrop is masked by Drift, 
and the rock is seen only at a few places ; the most important 
exposure being at the old brickyard about half-way between the 
two villages, where the A. margaritatus beds have been worked 
a short distance below the outcrop of the Rock-bed. . Of this 
section, which is now entirely obliterated, Professor Judd gives the 
following account : — 

Section at Ouston Brickyard. 

1. Soil. " Ft. in. 

2. Light-coloured clay only partially exposed. 

3. Band of ironstone 6 

4. Blue, highly micaceous and pyritous clay 3 to 4 

5. Blue, sandy, calcareous and highly micaceous rock, 

crowded in places with fossils - 2 

6. Clay similar to 4, but with bands of septaria - 21 to 

bottom of the pit. 

The fossils were beautifully preserved and are enumerated in 
the following list : — 

Fossils from the Middle Lias Clays of Ouston Brickyard. 

Ammonites margaritatus, De Mont., typical form, very 

abundant ; many of the specimens attaining a great size. 
Ammonites normanianus, d'Orb. 
Beletnnites elongatus, Mill. 
Belemnites sp. 
Helicina expansa. Sow. sp. 
Ostrea sp. 
Pecten cequivalvis, ¥}d\. 

„ sublcBvis, Phil. 
Avicida' inasquivalvis. Sow. 



* Eocart on the old one-inch map. 
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Mytilus hippocampus, Y. & B. 

„ scalprum, Sow. Very variable in form ; very 
abundant. 
Cardium truncatum, Sow 
Pleuromya unioides, Koemer., sp. 
Pholadomya decorata, Hartm. , 

„ ambigua, Sow., var. 1 . 

Serpula sp. 
Pentacrinus sp. 

Jii the neighbourhood of the railway at Tilton the Middle Lias 
again becomes clear of Drift, and forms a series of bold headlands, 
which may be easily followed as far as Eillesdon. At Life Hill, 
near Billesdon Coplow, where the outcrop extends furthest to the 
west, the Rock-bed rises to an elevation of 700 feet above the sea. 
At the foot of this the sandy shales of.theA. margaritatus heAs crop 
out. They consist of blue and yellow shales, with ironstone nodules 
and hard calcareous bunds. These beds ai-e found in the steep 
slope immediately below the escarpment of the Eock-bed, and rarely 
extend for any great distance beyond it. They may be followed 
from the Tilton cutting to Loseby Station, where they form the 
rising ground immediately to the south. It is doubtful whether 
a portion of the beds seen in the cutting here should not also be 
included in this zone. 

Around Billesdon Coplow these beds form a rather more exten- 
sive outcrop, being seen in the lane going down to Tngarsby, and, 
in two or three shallow excavations west of the house. From 
a well near the farm, wliich was 47 feet deep, we obtained Am. 
[Lytoceras] cornucopia, Pecten cequivalvis, and Area StricMandi ? . 
The old boring here is also just within the outcrop of these beds, 
wliich it must have penetrated for a few feet.* 

In the lane leading to Billesdon, close to the bridge, there is 
as we have noticed, a hard band of blue limestone with Area Strick- 
landi (?), Modiola scalprum, RJiyrichonella lineata, Belemnites, 
etc. ; and some yellow sandy shales with ii'onstone nodules con- 
taining Pecten cequivalvis are seen a little further up the valley 
which, although probably representing the upper part of the 
A. %'apricornus beds, cannot be far from the base of the A. 
margaritatus zone. 

In the brickyai'd at Billesdon is the most complete section we 
have of these beds. In 1890 the following details were measured 
here : — 

Section in Brickyard at Billesdon. 

Dark, red, ferruginous, sandy limestone - 
Grey marly beds, changing to ferruginous sandstone 
Yellowish sand beds 
Hard, greyish slialy beds 

Break in measurements.) 
Grey shale - - - - - - 3 .0 

Ferruginous band with white efflorescence - - 

* Appendix, p. 88. 
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Ft. in. 
Grey shale -- , -40 

Ferruginous band with large PecUn ceguivalvis, etc. - - - 

Grey shale ----.. - - - - 4 

Nodular band - - - - - . _ _ 

Grey shale - - - 2 

Nodular band - - - . _ _ 

Grey shale -- 50 

About 15 feet more of shale with nodular bands are seen in the lower 
pit on the south side of the road. 

Professor Judd, who saw this section many years before, gives a 
rather different account. It appears that this pit has been both 
deepened and cut further back in the interval, so that it now reaches 
the base of the Eock-bed, and there miist be nearly 50 feet of 
measures exposed in the two pits. Fossid are not very plentiful, 
but Professor Judd records the following:—* 

Fossils from the Billesdon Brickyard. 
Ammonites margaritatus, Montf. 
Belemnites paxillosus, Schloth. 
Lima pectinoides. Sow. 
Pectert cequivalvis. Sow. (P. svhlwvis, Y. & B.). 
Plicatula spinosa, Sow. ^- ' 

Modiola scalprum. Sow. 
Goniomya sp. 

South of Billesdon the outcrop of the Middle Lias becomes much 
obscured, partly from the overlap of the Boulder-clay and other 
Drift deposits, but principally, we think, from the thinning out of 
the Rock-bed, which scarcely makes any feature in this country. 
Between Billesdon and the Ashlands there is no evidence for the 
outcrop of the Middle Lias, but from the general structure of the 
country it is probable that it forms the backbone of this ridge ; 
although the beds seen at lUston and Rolleston may be outliers, 
and not connected with the main mass, as shown on the map. 

The A. margaritatus beds are seen at Ashlands and Blston ; in 
the road north-west of the latter village the following section was 
seen, but from the weathering down of the beds the account is very 
imperfect : — 

Section in road on west side of Illston. 

Terruginous clays with a little ironstone 

Obscured - - - - ... 

Very ferruginous rock - - - 1 to 

Yellow clays \ _ _ . . 

Greyish shale with carbonaceous markings/ 

Flaggy sandstone - 2 to 

Grey and yellow shales, more ferruginous - - - 

)' 
At the top of the hill, and in the pond at the north end of the 

village, ferruginous sandstone and ironstone are seen, foiining 

the lowest portion of the Rock-bed. 
Another isolated section of these beds is found in the little valley 

above EoUeston Wood, where the Rock-bed forms. a small feature 

* Lor, cit., p. 69. 
5470. D 
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round the head of the valley. It consists of a thin bed of ferru- 
ginous limestone, with Belemnites, Protocardium truiicaturn, 
and other fossils. The blue sandy shales of the A. margaritatusMs 
were met with in the gasometer at Noseley Hall ; but the Middle 
Lias about here is entirely covered by Drift, and there is no 
evidence to show how far it may extend to the south. 

On the opposite side of the valley at Goadby the Middle Lias 
is free of Drift, and the Eock-bed forms a very marked feature. 
The rock is, however, very thin, so that it seems to be its unusually 
hard flaggy nature that enables it to form so regular a plateau. 
The outcrop is lost beneath the Drift about half a mile further 
south, but is seen to the east near the higher part of the interior 
valley going down from Keythorpe Wood, a little north of the foot- 
path between Goadby and Hallaton. It is evident that the beds 
in this valley are lower than has been supposed, and tliat the out- 
crop of the" Rock-bed does not nm in the direct manner shown 
on the old map, but more probably extends much furtber to the 
west, in the direction of Staunton AVpod, following the present con- 
tour of the ground much more nearly than was shomi on , the 
old survey. 

The Rock-bed in this direction is evidently very thin, as shown 
by sections at Cranhoe and other places just beyond the edge of 
the map. 

Since the previous survey of this country was published, the 
railway cutting through Slawston Hill, south of Hallaton, has 
been made. As this section gives a good idea of the character 
of the Middle Lias in the neighbourhood we give it here. 

Section in Railway Cutting at Slawston Hill. 

Ft. in. 

* Massive sandy ironstone ..-.-.30 

or more 

Sandy shales 4 

Hard flaggy band ... 06 

Sandy shales - - - -about 12 

* Dense red ironstone with Belemnites (many split longi- 

tudinally) - 1 

Sandy shales - -about 7 

, rironstone, shaly and nodular, with Belemnites - 8 

\Band of ironstone, weathers with a very irregular surface 6 

Shale with a nodule or two - ■ 3 8 

Line of nodules some distance apart. 

Shale with a few nodules - - - 5 

Hard flaggy calcareous band - - to 4 

Shale with nodules - _ - - 15 

Base of cutting. 

The Goadby plateau extends across -by Old Keythorpe into the 
valley going down to Hallaton. The Rock-bed can be seen at 
intervals on both sides of this stream, but it is evidently very thin. 

* These three beds stand out conspicuously from the grass slope of the 
cutting. The above details were measured in 1890, when the section had 
become much obscured. A somewhat different account, given by Mr. 
J. Marriott, is published in abstract in Trans. Leicester Lit. Phil. Soc, 1884, 
p. 80, 
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It is 3 feet thick at Old Keythorpe ; but a little lower down, where 
the bridle-road crosses the valley, the following section, which 
is now entirely obscured, was given by Professor Judd : — 

Uppee Lias :— 

1 . Laminated shales with traces of the "' fish and 

insect beds " at the top - - 5 to 6 feet. 

Middle Lias : — 
2 Marlstoae Rock-bed with usual characters, con- 
taining numerous Belemnites, Ammonites 
annulatus, Terebratula punctata, etc. As is 
often the case with this rock, it here contains 
numerous rounded pebbles and concretions 1 foot seen. 

3. Light blue clays passing down into — 

4. Clays with bands and layers of nodules of fer- 

ruginous and micaceous rock. 

The irregular mode of occurrence of the diminutive represen- 
tative of the Marlstone Rock-bed is illustrated in the following 
sketch of a section seen at this point : — 

■ Fig. 5. — Section exhibited in a pit between Keythorpe and Hallaton 
{Prof. J. W. Judd).* 




a. Soil, etc. 
Upper (b. Nodular Fish and Insect Limestones. 

Lias. 1c. Clays. 
Middle Id. Marlstone Rbek-bed. 

Lias. \e. Clays, etc. 

The Rook-bed, although so thin, can be easily followed on both 
sides of the stream for its whole length down to the village. The 



* Geology of Rutland, p. 73. 
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outcrop is in some places obscured by landslips, and tnere are 
several springs that deposit large quantities of tufa. Am. [Amaltheus] 
margaritatus was found in the ferruginous beds just at the 
junction of the Kock-bed with the shales below. 

In the other valleys radiating from Hallaton the Rock-bed also 
forms a marked feature ; it is cut into by the railway, which shows, at 
about 400' yards south of the tunnel, a limestone crowded with 
Brachiopoda, and which is about 1 foot 6 inches thick. All these 
valleys are cut for some depth into the A. margaritatus shales, but 
the only clear section is that at Hallaton brickyard, where the 
following section was measured : — 

Section at Hallaton Brick Works. 

Yellow and grey shales with nodules 

Rubbly ironstone with Terebratula, etc. 

Shale 

Rubbly ironstone 

Shale - - . - 

Professor Judd records the following fossils from this place : — 

Ammonites margaritatus, Mont. 
Avicula incequivalvis, Sow. 

„ sp. 
Pecten liasianus, Nyst. 

„ sp. 
Cardium truncatum, Sow. 

These shales with ironstone nodules were also obtained from a 
well at Horninghold, but we were not able to find any fossils 
in them. At this last village the Rock-bed is seen along the sides 
of the stream and in the road ; it is a brown sandy rock, with a 
little flaggy limestone, and contains, according to Professor Judd 
Am. annulatus and Rhynehoriella tetrahedra. 

The remaining exposures of the Middle Lias are in the three 
inlying valleys to the north, the Eye Brook, the River Chater, 
and the River Gwash. In the first of these valleys the Rock-bed 
is best seen at East Norton and at Loddington; but further up 
the valley to the west it is soon lost beneath Drift, so that the ex- 
tent of the outcrop is very doubtful. It probably occm's along 
the higher part of Reddish Wood, and runs against the fault a little 
to the west of this, but there is no evidence of the rock beyond 
Loddington Mill. The same obscurity occurs on the south side 
of the valley, no rock being seen between Tugby and the little 
valley just south of SkeflSngton, where a ferruginous rock containing 
Terebratula punctata crops out. This ground is represented 
on the old map (64) as Lower Lias, but the section at SkeflSngton 
was not observed ; and as the hill rises gradually from one village 
to the other it is much more probable that the outcrop of the Rock- 
bed is continuous. 

The A. margaritatus shales crop out along the Eye Brook but 
whether this valley is cut through to the Lower Lias is doubtful 
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From the septaria in these shales at the Belton old brickyard 
Professor Judd obtained the following fossils :^ — 

Ammonites margariiatus, Mont. Several varieties, and of 

all sizes. 
Pleurotomaria Quenstedti, Goldf. 
Myacites or Panopaea (fine specimen). 
Leda complanata, Phil. 
Cardium truncatum. Sow. (in masses). 
Pecten demissus, Phil. 

,, cequivalvis, Sow. 
Lima pectinoides, Sow. 

„ sp. 
Plicatula spinosa. Sow. 
Avicula incequivalvis. Sow. 
Rhynchonella tetrahedra, Sow. (one specimen). 

Along the valley of the Chater the Eock-bed and the shales 
just below are very well exposed. Sanvey Castle, at the head of 
the valley, is formed almost entirely by the Rock-bed, which here 
stands up in an abrupt little cUfif of well-bedded sandy limestone, 
full of Brachiopoda in the lower part, resting on softer sandy 
ferruginous beds ; while a little lower down the stream the grey 
shales below with septaria are seen. There are 6 inches of rotten 
sandstone with ferrugmous nodules at the junction. The rock 
has been quarried at Withcote, Launde, Coles Lodge, and Leigh- 
field ; it contains Rhynchonella tetrahedra, Terebratula punctata 
in great abundance, and also a Cardinia. When fi-eshly quaiiied 
the limestone is bluehearted. 

In the valley of the River Gwash the Rock-bed first comes to 
the surface at the point where the streams branch about three- 
quarters of a mile below Knossington ; it forms a fairly, good featm-e 
along the north side of the valley all the way to Braunston, where 
it is exposed in the village. On the south side of the valley, however, 
the outcrop is very obscm-e, and it is possible that it may be cut 
out by a fault ranging along the valley. The shale is much dis- 
turbed at several places, and it is curious that, although the out- 
crop is so good on the north side of the valley, the rock has not 
been observed on the south side ; but the evidence is scarcely 
suflScient to warrant the insertion of a fault along this valley. 

The rock is not now used as an ironstone anywhere in the area 
included in this map ; it was at one time tried near Tilton, but ' 
apparently without much success. 

Upper Lias. 

The Upper Lias occiipies the Avhole of the remaining part of the 
map to the east of the Middle Lias escarpment, except in those 
valleys that are cut through to this latter formation. Conse- 
quently all the ridges between these valleys are formed of Upper 
Lias shale, which is, however, generally covered in the higher part 
by Drift. These shales form large swelling pastures, and it is 
seldom that there are any sections to show their character. For- 
merly there were a few brickyards in them ; but now, owing to 
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the depression in agriculture, very few artificial sections for drainage 
or other purposes are made, and the brickyard at Knob Hill, east 
of Hallaton, is the only place where these shales are worked. 
Therefore we have to gather our information of the Upper Lias 
principally from the old Survey memoir on the district, which was 
undertaken between the years 1867 and 1871, when the country 
was more prosperous, and consequently exposures of the shales 
much more frequent. Professor Judd divides the Upper Lids into 
the following five divisions^ : — 
e. " Leda-ovum Beds." Clays -with numerous bands of septaria (many 

fossils). 
d. Highly pyritous clays, with much jet in places (few fossils), 
c. " Communis Beds." Laminated blue clays with bands containing 

numerous small fossils. 
b. " Serpentiuus Beds." Clays with nodules of limestone, sometimes 

ferruginous (Ammonites abundant). 
a. " Paper-shales with Fish and Insect Limestones." (" Dumbleton 
series.") 

The thickness of the Upper Lias is given by Professor Judd as 
about 200 feet, but it is not quite so much as this near its western 
edge. Below the outliers of Oohte at Ranksborough and What- 
borough there is not more than from 110 to 120 feet, but below 
Robin-a-Tiptoes and at Belton there is as much as 180 feet or so. 

At Knob Hill the finely-laminated shales, which contain crystals 
of selenite often 6 inches or more in length, are very unfossiliferous ; 
and only a few decomposed bivalves were noticed in them. .The 
only other section near here was in the bottom of a pond in the 
valley to the north, where there are some soft ferruginous beds 
with oolitic grains containing Am. [Goeloceras] communis. Pro- 
fessor Judd, in his account of this country, saysj — " On the left 
bank of the stream at Hallaton Ferns the junction of the Upper 
and Middle Lias was well seen in a number of field-di-ains. Tlie 
succession of beds here is as follows : — 

i^l. Dark blue clays.' 
2. Ferruginous beds with Ammonites serpentinus, Rein, 
(abundant), and Am. bifrons, Brug. 
3. Paper-shales, with Fish and Insect Limestones(usual fossils.) 
(4. Sandy, ferruginous band "with casts of shells. (Marlstone 
Middle Lias ] Rock-bed ?) . . 

15. Light-coloured clays with ironstone balls. 

" Near the bridle road from Keythorpe to Hallaton, at the point 
where it crosses the brook, some old pits show the base of the Upper 
Lias, consisting of 5 or 6 feet of laminated sliales, with traces of 
the nodular limestones, with fish and insect i-emains ; these rest 
upon the Middle Lias beds, which have been already described at 
this place. (See page 73). 

" Opposite to Moor Hill Lodge, there is an extensive brickyard in 
the Upper Lias Clays. In this and a pond above we have a section 

* There were also formerly brickyards in these shales at Launde and 
Moorhiil. 
t Memoirs of the Geological Survey. Geology of Rutland, p, 79. 
X Loc. cit., p. 83. • 
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of at least 50 or 60 feet of the series. The highest beds seen consist 
of laminated, light-coloured clays, with irregular, brown, ferruginous 
bands in the lines of stratification. The lower part consists of blue 
clays with few septaria, but with much pyrites, both in nodules 
and disseminated through the mass, and, in consequence, the 
weathered beds exhibit much Selenite, often in very large and 
beautiful crystals. Fragments of Belemnites occur in this pit, and 
Ammonites are also found, but I saw none sufficiently well pre- 
served for identification. The clays exposed in this pit probably 
belong to the middle portion of the Ui^per Lias, which is generally 
very unfossiliferous. In Keythorpe Park a pond, dug in the lower 
part of the Lias Clays, exhibited the richly fossiliferous bands 
crowded with small Ammonites, etc., which characterise that part 
of the series. I collected here — 

Ammonites communis, Sow. (Very abinidanl.) 
„ annulalus. Sow. (Very abundant.) 
„ Holandrei, d'Orb. 
„ radians. Rein. (Abundant.) ' 
„ bifrons, Brug. 
Belemnites 'compressus, Voltz. 
Leda ovum. Sow. sp. 
Inoceramus dvhius. Sow. 
etc., etc. 

" The brickyard opened on the opposite side of the road to Tugby 
Hall exliibits the same beds, consisting of finely-laminated blue 
clays with a few septaria. These clays when dug show a few small 
crystals of Selenite. The beds are crowded with small fossils of the 
same species with those found at the last noticed locality. 

"At several points about the village of East Norton, and also at 
Finchley Bridge, roadside cuttings and field-di^ains have exposed 
the fish and insect beds with the usual fossils. Small bivalves, such 
as iTWceramus dubius, Sow., and Pectens with dwarfed Ammonites 
occur in some of the bands of flattened limestone nodules. 

" An interesting pit at Allexton exhibits the following section of 
the lower beds of the Upper Lias : — 

Ft. in. 

1. Soil - ... 

2. Blue laminated clay - - - 

3. Irregular stony band (" kale ") full of Ammonites ser- 

pentinus. Rein., Belemnites and other fossils 1 '-■ 

4. Laminated clay - ■" - 

5. First, irregular bed of hard, argillaceous limestone 

6. Laminated clay 

7. Second, irregidar bed of hard argillaceous limestone 

8. Laminated clay 

9. Third, or best bed of limestone 3 
ID. Laminated clay 

11. "Kale" 

12. Marlstone Rock-bed full of the usual fossils ; four course 

of stone together 2 6 

" In the clays large masses of wood, converted into jet, are found 
These, after being soaked in oil to prevent cracking, are used by 
the workmen and others for whetting razors. 
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" The three layers of limestone contain.' the usual fragments cif 
fish, insects, and crustaceans with the following shells :— 

Belemnites sp. 

A mmonites serpentinus, Eeiti. 

„ elegans, Sow.. 

„ annulatus. Sow. 
sp. 
Small univalves. 
Ostrea (small species). 
Inoceramus dubius. Sow. 
Astarte sp. 
Lima sp. 
Pteroperna sp. 
Other small bivalves. 
Fragments of wood. 

" The limestone, which is hard and fissile, and of a blue colour 
weathering white, occurring sometimes in continuous bands and 
at other times in nodules, is carried to Tugby, where it is burnt for 
lime. It is said to produce a hydraulic lime fully equal in quality 
to the celebrated " Barrow lime," which is made from the fish and 
insect limestones of the Lower Lias series. 

" It is worthy of notice that the Serpentinus bed, which in many 
places is ferruginous, and has often, when attention has not been 
given to the fossils, been mistaken for the Marlstone Eock-bed, is 
at AUexton either not at all or only very slightly colovired with 
oxide of iron. 

" At Deepdale traces of the fish and insect limestones of the Upper 
.Lias are seen lying on the Marlstone. At several points about 
Loddington there are small expos\u-es in the road-cuttings of the 
same beds."* 

Along the railway north of Loddington there are some deep 
cuttings of about 40 feet or so in these shales, which, although now 
grassed over, afforded many fragments of Am. [ffarpocerasj/aici/er 
and other species. 

A well near the Windmill at Billesdon was sunk in the lower part 
of the Upper Lias, the spoil-heap containing several specimens of 
Am. [Harpoceras] falcifer together with a Nautilus, and 
many fragments of the fish and insect limestone. In the road 
on the north side of Tilton on the Hill, and at Pickwell, Professor 
Judd records the presence of the"fish and insect limestones, but 
these sections were not visible at the time of the present survey. 

To the east of Somerby the Upper Lias is very free of Drift, and 
may be easily recognised from the nature of the soil ; but there are 
no excavations in the beds, although a brickyai'd, now closed, was 
formerly worked about a mile from the village. There are also 
two small- outliers between Somerby and Burrow Hill. To the 
north of Pickwell and Eocott the Upper Lias becomes entirely 
covered by Drift, and there is no evidence to fix how far it m.ay 
extend in the direction of Whissendine. 



Loc. cit., pp. 83, 84. 
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CHAPTER V. 
INFERIOR OOLITE. 
Xorthampton Sand. 

The beds of the Inferior Oolite that are represented in this map 
are quite at the base of the formation, and merely represent a 
few scattei-ed fragments that have so far resisted denudation. 
They are the equivalent of the Northampton Sand, wliich in some 
localities is very variable in character ; but here, owing to the 
small thickness of rock that remains, and therefore to its greater 
exposure to the weather, very little calcareous matter is left, and 
we have a residue consisting almost enth'ely of soft 'ferruginous 
sandstone. This sandstone has a peculiar " cellular " sti'ucture, 
consisting of a casing of brown haematite enclosmg a soft interior 
of blue and green ' carbonate and silicate of ii-on, or merely fer- 
ruginous sand. This sti-ucture, which is well shown at Launde 
Park Wood and other placfes, seems to be caused by the concentra- 
tion of Iiydl'ated peroxide of iron along the bedding planes and 
joints that have split up the rock into roughly rectangular blocks. 

The main escarpment of the Inferior Oolite lies between tliree 
and four miles beyond the eastern margin of the area now under 
consideration : therefore there are only a few small outliers of the 
rock that come within this area. 

The first of these occurs to the north of Hallaton, but it is almost 
completely covered by Drift, so that the rock is only seen along 
its northern and western edge. The following sketch at this place 
is from the old Survey memoir : — 

Fig. 6. ^-Section in pit above Hallaton Ferns, showing a small outlyinff 
patch of Northampton Sand capped by Boulder-clay. (Prof. J. W. 
JiuM.)f 







WW^&5f-' 



* Large boulder, 18 inches long, of the hard siliceous limestone (Pendle) 
of the Inferior (Lincolnshire) Oolite. 

\ Geology of Rutland, p. 107. 
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It is probable that the rock also occurs ou the hills east of Halla- 
ton and south of AUexton, where fragments of the Inferior Oolite 
are vei'y conspicuous and the elevation sufficient to bring on this 
rock ; but as the ground is entirely covered by Drift it has not been 
shown on the map at these places. 

The largest outlier is that to the north-east of Belton, but only 
a very small portion comes into this map. It may, however, extend 
further along the ridge to the west, and be connected with that 
south of Launde Park Wood, the ground being sufficiently elevated 
but entirely covered by Drift. The western edge of this latter 
outlier is much depressed by a fault, so that it and the small 
outliers just north of Loddington are quite 50 feet lower. There 
is another small outher at Launde Big Wood ; but, both from their 
isolation and greater elevation, the most noted outliers are those 
at Eobin-a-Tiptoes and W^hatborough. These hills rise above the 
700 contour line and form very conspicuous objects in the land- 
scape. Colborough Hill also assumes the aspect of an Oolitic 
outlier, and it is probable that the rock is only just removed by 
denudation, as a careful examination of the hill revealed nothing 
but shale close to the summit. 

Although it is possible that the Inferior Oolite may occur on 
the hills on either side of the Gwash and at Cold Overton, there is 
no evidence of its outcrop this side of Eanksborough Hill. Here 
two very small outliers occur, the grovmd between being only just 
denuded below the base of the rook. This hill has steep sloping 
banks of Upper Lias Clay on the west and south, but towards 
the north Drift clay soon comes on, and therefore it is not so 
conspicuous when viewed from the latter direction. 

The beds of the Northampton Sand form a light rubbly soil, 
well adapted for the growth of corn ; biit the areas covered by 
the rock in this district are so small that the only place where its 
presence has any influence on agriciilture is ou the flat-topped 
hill east of Belton. 
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CHAPTER VI. 

PLEISTOCENE AND RECENT. 

Glacial. 

The superficial deposits whicli come into this map are of con- 
siderable interest from the fact that they illustrate the chai'acter 
of these beds in one important branch of the great Trent basin. 
The nattire of the Pleistocene succession in this large area has 
been ably described by Mr. R. M. Deeley,* who separated these 
beds into no less than eight sub-divisions in the following order : — 

Newer Pleistocene Epoch. 

Later Pennine Boulder-clay. 
Interglacial River-gravel. 

Middle Pleistocene Epoch. 

Chalky Gravel. 

Qreat- Chalky Boulder-clay. 

Melton Sand. 

Older Pleistocene Epoch. 

Middle Pennine Boulder-clay. 

Quartzose Sand. 

Early Pennine Boulder-clay. 

Mr. Deeley drew his conclusions from a large number of isolated 
sections ; but the detailed mapping of the ground does not entirely 
substantiate these ideas. 

As yet the survey of this midland district has not been carried 
far enough to give a decided opinion on the subject, so that the 
classification adopted in this memoir relates only to the Soar valley, 
and may be subject to modification when a larger area has been 
examined. Many of the differences noted in the Boulder-clay 
and gravel appear to be due to merely local conditions, and it is 
probable that some deposits of slightly different character are really 
contempbraneous. The main fact drawn out from a study of the 
Drifts is that they are of two distinct ages ; the one having its 
included fragments, consisting iDrincipally of quartzite pebbles 
derived from the west or north ; the other, containing detritus 
of the Chalk and Oolite, from the east. These, as we have said, 
occupy the relatively higher ground throughout the district. 
There is also possibly a third series of clays and gravels which 
were laid down at a much later date, after the existing valleys 
had been cut out, and consequently it is only foimd at the 
lower levels. This is so intimately connected with the post-Glaoial 

' , 

*Qtiart Journ, GeoL Soc, vol. xlii., p. 437. 
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river beds, that probably Lt should be inoUided vnth them. It 
may represent a passage of from one. state of conditions to the 
other. With the exception of these doubtful beds, the general 
distribution of the Drift is that of one vast sheet i-ising. gradually 
to the watershed and falling equally gradually on the other side. 
This sheet, which seldom -has a thickness of more than 100 
feet, is cut through by all the principal streams of the districts, 
so that the solid strata are exposed in nearly all the valleys,, 
while the Drift is found capping all the ridges between them. 

The following appears to be the order of succession, of these 
beds in this district : — 

Valley Drift. 

Great Chalky Boulder-clay with intercalated beds of sand and 

gravel. 
Older Boulder-clay (upper part). 
Quartzose Sand. 
Older Boulder-clay (lower part). 
Older Sand and Gravel. (?) 

Older Sand and Gravel. — Along the valley of the Wreak, 
fringing the modern alluvium of that river, there are a sei'ies of 
sands and gravels, the age of which is somewhat puzzling. At 
first sight these appear to be ordinary post-Glacial river terraces, 
and no doubt a good deal of the gravel along tlijs valley is of 
this nature ; but at the same time there are places where the 
gravel appears to pass under the older Boulder-clay, and conse- 
quently must be the oldest of the superficial beds vidth which 
we have to deal. 

This appears to be the case mare especially at Eye Kettleby, 
east of Kirby, at Eotherby, and at fiearsby, on the south side of 
the Wreak. On the north, side the gravels at Hoby and Asfordby 
are probably also of this age, but the evidence is more indistinct. 
These beds consist of false-bedded sands and gravels, composed 
chiefly of quartzite pebbles and other rocks derived from the north 
and west, with few, if any, from the Chalk or Oolite. The sands 
generally contain streaks of coaly fragments, with intercalated 
clayey patches here and thei^e. They rise usually from the level 
of the alluvium to fiom 30 to 40 feet above it, flanldng the meadows 
on either side in the ordinary mamier of river terraces, so that it 
is very difficult to distinguish one from the other. These gravels 
may be of pre-Glacial age in part, and, if so, it clearly shows thai; the 
present valley is excavated nearly in the same hne as the old one. 

The principal evidence for the position of these sands and gravels 
is chiefly in that part of the Wreak valley that is north of the present 
area, more especially at Eye Kettleby, Frisby, and Hoby. In this 
area they are seen at Eearsby, and apparently crop out along 
the valley towards Frisby Lodge, but their position is obscure. 
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Tlie Older Boulder-day. — ^The principal section of this Boulder- 
clay is in the brickyard at Thrussington, although it is 
also seen along the valley to the north, and in that to 
"the north-east of Seagrave. It consists of a stiff marly 
clay of a variegated red and bluish-grey colour, with small 
pebbles of quartsdte and other rocks, but containing few, if 
any, large boulders, nor any derived from the Chalk or Oolite. 
For this reason it appears to be the result of a glaciation derived 
entirely from the west, and thus is in strong cdhtrast to the Boulder- 
clay containing Chalk and Oolite, which has come from the opposite 
direction. It however Contains a considerable amount of hmestone 
derived from the Lias, which is usually well striated, as also are 
most of the bai'der rocks. 



The Quartzose Sand. — This name has been given by Mr. Deeley 
to the coarse sand lying on the Boulder-clay just described. It 
principally occurs along the sides of the larger valleys, and con- 
sists principally of false-bedded sand and gravel, the sand 
frequently containing great quantities of coal detritus. 



This sand, being much used for building, is extensively worked 
near Leicester, both at Aylestone and near the Abbey.* At the 
latter place portions of. the sand are frequently cemented together, 
so that the floor of the pit is a very hard sandstone, and there are 
pillars of the same kind of rock. The isolated block of stone 
known as St. John's Stone, which formerly stood near this place, 
wag probably, as pointed out by Mr. J. D. Paul, a pillar of this sort.t 



Similar cemented gravels are frequently met with at the base 
of the Drift, one very conspicuous instance being in the railway 
cutting near Eowley Fields. The long tunnel between Glenfield 
and Leicester is entirely cut in these sands, which are here full 
of water, so that if a hole is made in the brickwork it requires con- 
siderable force to close it again. Similar gravels occur at Oadly 
and other places. 



This sand is seen resting on the Boulder-clay at* "Thrussington 
brickyard. It passes up into a laminated clay or brickearth which 
attains its greatest thickness and best development in the vallej' 
of the Wreak at Rotherby and to the north of Hoby. 



* This pit is now closed. 

t Tthhb. Leicester Lit. Phil. Soc, vol. ifi., part v., p. 262. 
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In the brickyard at Rotherby, where these clays were formerly 
worked, they are about 26 feet thick, and pass down into a hard 
tough red Boulder-clay. The following is the section : — 

Section in Rotherby Brickyard. 

Ft. in. 

Loamy, soil, with Chalk fragments. 

BouIder-cIay, containing mostly Lias fragments and 
quartzite pebbles, but with one or two Chalk frag- 
ments - - - 8 to 12 

Stratified clayey sand with coaly matter and a few 
pebbles. Thin seam of clay in upper part - - 4 9 to ii 

Laminated brick-clay or sandy loam of a reddish colour, 
with a pebble here and there (lowei' part proved by 
boring) - ■ - 21 

Hard, tough, red Boulder-clay, with small quartzite 
pebbles and a few bits of limestone, etc. (bored into) 12 

This brick-clay has a red Keuper-looking appearance, as if it 
had been deposited from tranquil water largely charged with the 
debris of that formation. It is usually underlaid and overlaid 
by sand, and frequently passes altogetheir into sand or gravel; 
so that the colour shown on the map denotes in some places a 
loamy clay, in others a sand or gravel. It appears, however, to 
be only on the outsldrts of the area over which the brick-earth 
has been deposited, or among beds which occupy the same horizon — 
namely, between the Boulder-clay just described and the one above 
—that we find these coarser sands. 

The area over which the brick-clay has been deposited is about 
five miles across in either direction, and consequently covers about 
25 square miles, of which the village of Hoby is nearly in the centre. 
Beyond this lenticular patches of sand and gravel occur at the same 
horizon throughout other portions of the district. These in many 
places contain a large proportion of Chalk debris, in others there 
is not a Chalk fragment to be found ; so that, although they seem 
to have been deposited at about the same time, they are probably 
the result of conflicting currents at the period when the country 
was passing from the glaciation which produced the older Boulder- 
clay to that which formed that next to be described. Whether 
they are all of this date is, however, doubtful. 

A similar brick-clay occurs at Melton, which has been described 
by Professor Judd, who considers it to be of pre-Glacial age.* 

These sands and gravels occasionally join on to those previously 
described beneath the Boulder-clay, so that without clear sections 
it is impossible to distinguish one from the other : for this reason 
the colours used for Drift on the map indicate merely hthological 
differences without regard to their relative age. - 

* Geology of Eutland, p. 243. 
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The Older Boulder-clay [upper part). — Resting on these sands 
and laminated clays there iS another Boulder-clay similar to that 
described above, in that it does not contain any fragments of 
Chalk or Oolite. This Boulder-clay rarely exhibits any trace 
of stratification, but near the base is frequently intersected by 
numerous striated surfaces or slickensides, which give the clay 
an irregular, jointed appearance. This was well shown in the 
section on Spinney Hills. 

FcG. 7. — Section on the west side of Spinney Hills, Leicester. 




d. Boulder-clay resting on. distinctly glaciated surface with striations. 

The Boulder-clay, which is much slickensided, contains mostly 
j, . Lias fragments, a few quartz pebbles, limestone fragments 

(striated) and one large sandstone block. 

e. Dark laminated shale with selenite crystals and much sulphur. 

Yellowish rusty-looking band at intervals, and occasionally 
jetty-looking streaks. Smdl Protoeardium phUippiomum and 
Avieida ccmtorta. Dip 3° E. Limestone nodules at east end. 
b. Bone bed, varying in thickness from lialf an inch to nothing. 
ffl. Tea-green or grey marl. 

A good instance of the great irregularity in Drift deposits of this 
age is shown in the following section : — 

Fig. 8. — Section on the Midland Railway, just south of the tunnel, 
FreemavUs Common, Leicester: 




a. Boulder-clay with but few stones of any size, a few Chalk fragments 

and flints. 
h. Laminated clay with a few very small stones ; 6 to 8 feet thick in 

thickest part. 
r. Boulder-clay, a line of pebbles as large as the fist resting on (d). 

d. Sand with much coaly matter, stratification highly inclined. 

e. Keuper Iklarl with a little white sandstone. 

Height of section about 15 feet, more Boulder-clay above. 
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This Boulder-clay, which probably covers a large area, comes 
to the surface only on the flanks of the lulls bordering the Soar 
and its tributaries, being nearly everywhere else hidden by newer 
beds, to be described presently. Its chief outcrop is along the .spurs 
of the hills east of the Soar ;but it does not appear to extend much 
north of Seagrave, as it is not traeeabfe in the upper part of any 
of these valleys, nor was it met with in a well, at the Lodge a mile 
north-west of Seagrave, which went through the overlying Boulder- 
clay directly into the lias. Towards the east its outcrop also 
gradually becomes more and more obscure, so. that probably in 
this direction it also soon thins out. 

The outcrop of this Boulder-clay frequently forms a distinct 
feature which is easy to recognise in walking over the ground ; 
but, as there would be much uncertainty in attempting to trace 
It continuously, it has not been separated on the map from the 
overlying Chalky Boulder-clay. 

The Chalky Boulder-clay. — ^The Chalky l3oulder-cIay covers the 
whole of the higher ground between the numerous streams inter- 
secting the district, except at a few places in the eastern part. It 
appears to attain its greatest development in the northern portion 
of the; map, gradually diminishing in thickness towards the S.E.* 
It consists when unweathered of a darlcish blue or grey clay, with 
fragments of chalk, flint, and other rocks; but on exposure to the 
air it becomes decalcified and of a reddish-brown earthy nature. 
The amount of included fragments varies considerably ui different 
places, sornetimes there is a clay with very few stones, at others 
the - deposit is almost entirely made up of chalk and chalk flints 
with very little clay. The other rocks, which include sandstones, 
limestones, slates, quartzites, igneous rocks, etc., from various 
formations, are always in a distinct minority, being probably 
derived from older glacial beds, and not from the original 
glaciation of the country where they have theii' outcrop. An 
interesting section in the lower part of the Drift was seen in one 
of the cuttings of the Great Central Eailway. 

Fig. 9.^-CuUing on Great Central Railway, south-east of Stocking 
Farm, Leicester. 

•i 
a. 




* A ■well about a mile w^st of Hallaton is said to have been suiik to a 
depth of 150 feet.- The spoiHieap consisted- of Boulder-clay only. 
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a. Wes^thered Boulder-clay with scattered chalk flints - at N. end 4 
h Irregular, lumpy, soft, marly, sandy beds, and clay with incipient 

concretions - - - 6 
c. Sand and loam with marly partings containing " race " - -50 

d Loamy sand - at N. end 3 

e- Chalk gravel 2 

/. Stiff drab clay - 3 o 

g. Gravelly, chalky Boulder-clay 3 

(M is very similar to unconsolidated Coal-measure clay. 

(c) passes into dark brickearth in the centre of the section, and drab clay (/) towards 

the north. 
The connection between the north and south ends of the section is not very clear. 

Further evidence that the Boulder-clay has heen subjected to 
subsequent movements after its deposition was shown at Enderby, 
where its upper portion has been bent over in the manner shown 
in the sketch given below. This curving over is towards the north, 
or from the summit of the hill, anil may have been caused by 
accumulations of Drift slipping over that below. 



Fig. 10. — Section in cutting west of Enderby Hill. 




Al 



•SotiL 



The Boulder-clay contains mostly Chalk fragments, few sand- 
stones, etc., and very few pebbles. It is bent over towards the 
north-west, or from the hill. The curved lines are streaks of sandy 
loam or clay. At the end of the cutting the Boulder-clay abuts 
against the rock at an angle of 30°. It is rather gravelly close 
to the junction. Height of section about 16 feet. 

Intimately associated with this Boulder-clay are several lenticular 
patches of sand and gravel. Some of these, as we have mentioned, 
were deposited previously to the Chalky Boulder-clay ; but others 
are of later age, and are intercalated in its mass or deposited over 
it. They are very well developed at Tilton, Skeffington, Cold 
Overton, Knossington, Ouston, Belton, and many other places. 
They are composed almost entirely of Chalk, Oohte, and Lias frag- 
ments, and are frequently very much disturbed and contorted by 
greit lateral pressure, as shown in the accompanying sketch by 
Professor Judd. 
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Geology of Rutland, p. 248. 
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Another good section in these gravels was seen on the north side 
of the river at Blaby, of which we give the following rough sketch :— 

FiGf. 12. — Sand Pit near Union Inn, Blaby. 




4. Sand and gravel mixed. 

3. False-bedded sand 15 

2. Cialky gravel with patches of Boulder-clay at the base 
1. False-bedded sand- - 10 

A few granite boulders lying about. 

Other instances of this contortion of the Drift have been noticed 
at Tilton Windmill, in the railway cutting near Marefield, and in 
the railway cutting south of Wigston, where the sands are thrust 
in under beds of Lias. 

Fig. 13. — Balls of sand in Boulder-clay, corner of Batcliffe Road and 
Elms Road, Leicester. 



-^■■•^HT.-.i.iinrirrrnrn-— T- 






i:'iC';-'*.'w.!<;ii';''^ 




^^t^j 



Excavation about 10 feet deep. The balls of sand are about two feet in 
diameter. The Boulder-clay is grey or mottled with fragments of soft 
sandstone and Lias limestone abundant. A good number of quartzite 
pebbles, but no Chalk or Flint. Weathered clay with a few stones on top. 
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In the upper part of the Boulder-elay, as shown in the above 
figure, there are frequently curious lenticular patches of sand, that 
seem to run at one definite horizon, which is usually not many feet 
below the surface of the ground. It is not very clear how these 
pockets of sand have originated, whether they have been washed 
into hollows in the Boulder-clay, or whether they were deposited 

as frozen masses. * 

* 

The Drift rises to 730 feet on Life Hill, north of Billesdon, which 
is the highest ground in the map, so that there is no evidence as to 
what its maximum elevation may have been ; but probably it was 
not much greater than this, as on the Charnwood Hills the Drift 
never rises quite to this level. It descends towards many of the 
existing valleys, showing that the present lines of drainage nearly 
coincide with those in pre-Glacial times. In a few cases, as at Illston 
Grange, north of EoUeston, and north-east of Ouston Woods, the 
Boulder-clay has not been cut through by the present streams, but 
this is very exceptional, and we have found no evidence of a pre- 
Glacial drainage system differing from the present one. The 
absence of Drift along the escarpment of the Middle Lias is probably 
due to the greater force of denudation along this steep bank ; but 
why it has been cleared off the three channels running east from 
Burrow Hill to Ranksborough, from Tilton to Belton, and from 
Goadby to Horninghold is not so clear. 

The Drift occasionally contains enormous transported masses of 
OoUte, Chalk, and Marlstone, such as have been noticed in the 
country to the north-east in the neighbourhood of Corby ,f to the 
south at Rugby, J and elsewhere. One of these transported masses 
occurs just beyond the N.E. corner ^of this map. It is a mass of 
Oolitic limestone ; and, as far as can be made out from old quarries, 
and the fragments lying about, appears to be at least 300 yards 
long arid 100 yards across. The nearest point from which this 
mass can have come is at Waltham, about five miles to the north- 
east. At about 1,000 yards north-east of Belton there are two 
small rounded hills that appear to be capped by Inferior Oolite. 
These possibly are also drifted masses ; but, as their summits are 
80 feet below the outcrop of the rock, which is only 300 yards 
distant, they may be due to landslips. As has been stated in the 
memoirs descriptive of this neighbourhood (Sheets 64 and 70), 
it is probable that such masses are the result of coast ice acting 
along the Oolite shore at a period when the country was partially 
submerged'. 



* Mr. Paul has noted similar occurrences at other places in the neighbour- 
hood. Trans. Leicester Lit. Phil. Soc., 1885, p. 117. 

t Memoirs of the Geological Survey. Explanation of Sheet 70, p. 79. 

X Qitart. Journ. Geol. Soc., vol. xxxi., p. 355. 
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In connection with this subject, it is interesting to note the 
general disposition of the larger boulders in this part of the country. 
The following list has therefore been compiled from the reports of 
the British Association, with a few additions from other sources :— * 

List of the more Remarkable Boulders Recorded in Leicestershire. 

Square brackets denote additions or alterations. 



Locality. 



Maximum. Minimum. 



Cliaracter of Rock. 



Reference to Authority. 



Hugglescote 

Shakerstone 

Carlton 

Market Boiiworth 

[Leicester Forest] 

Kirby Muxloe - 
Loughborough? - 
Norman tonKin- 

Soar. 
BurtonK>n-the- 

Wolds. 
Stanton, Notts - 



Orimston 

Saxelby 
Eirby Bellars 
Hoby ■ 

Loseby • 



Syaton, New York 
Farm "Moody 
Bush stone." 

[Syston?] Lodge 
Farm. 

Rothley Temple - 

Cropston 

Ingarsby Tunnel - 

Buflhby 

Thurnby 



Johnston e's 
Farm. 
Evington 

Coleman Road ■ 

Spinney Hill 

Road. 
Lodge Farm - 
Leicester 

Rutland Street 

NearthelAbbey} 
"St.John'sStone" 
Abbey meadow 

North of Hum- 
berstone 
" Holystone,' 
or"Hellstone" 

Victoria Road 



10 tons 

5-0 X 4-0 X 1-6 

4-0x3-0x2'0 

6-0X4-0X4 6 

4-0 X 4-0 X 6-0 
a-0x3-0x2-0 

3-6X3-4X50 
4-6 X 2-0 X 1-0 



3-0 X 20 X 3-0 
5-0 X 3-0 X 2-6 
4-0X31X16 
3'0x2"0xl-6 
S-0x3-Jxa-0 

4'6x3'0xS-6 

6-3 X 3-5 X 2-4 
[3-6 X 1-6 X 1-0] 



2-6 X 20 X 1-6 

3'0x2-6x2-0 

8-0X40 
3-6 X 2-6 X 2-0 
2-0xl-9xl'4 

2-Dxl-6xl'6 
4-0X3-0X1-0 
6-0X2-0X1-6 
B'0x4-0x2'0 

3-0 X 2-3 X 1-6 

3-3x3'0x2-S 

3-0 X 1-0 X 1-0 

4-6x2-6xl'0 

7-0 X 6-0 X 2-0 
4-0x2-0x3'0 

8-DX1-10X1-3 
7 feet above 

ground. 
2-0 X 2-0 X 2-0 
2-0X2-DX1-0 
8-0x7-0xB-0' 

[8'Ox7-10x3-6] 



2-9 x2ix 0-10 



Gravel 



Several 

smaller 
2-0x2-0xl0 



Itt. cube - 
2-6 X 2-0 X 2-0 

1-6X1-3X1-3 
9in. cube ■ 
1ft. cube - 

1ft. cube - 
1-3X1-0X1-0 
2-6 X 1-2 X 1-4 
3-0x2-6xl'0 



1-6 X 1-0 X 1-0 



l-8xl-6xl'0 



All Chamwood rocks except 

one Millstone Grit. 
Forphyroid and other rocks of 

Chamwood. 
Chamwood rocks 
Syenite and ashy conglomerate 

of Chamwood. 
Syenite 



Millstone Qrit - 
Chamwood Forest rocks - 

Grit. 

Lias [limestone], Quartzite, 
Millstone Grit, Carboniferous 
limestone. 

Jurassic limestone ■ 

Coarse sandstone 

Jurassic limestone 

Grit 

Millstone Grit. ? 

Black basalt. 

Granite, also flints and Quart- 
zite pebbles. 

Millstone Grit • ■ ■ - 

Coarse, ashy conglomerate 
from Chamwood.t 

Granite of Mount Sorrel - 



Coarse carb. sandstone - 
Carb. limestone. Millstone 

Grit, &c. 
Granite, Syenite, Greenstone - 

Granite 

Carb. limestone, Millstone Grit 
Conglomerate or Breccia - 

Granite, Millstone Grit, Lime- 
stone, Chert, Sandstone, &c. 

Sandstone, Grit, Limestone 
from the N.W. 

Granite of Mount Sorrel • 



Dark, slaty, homblendio rock ■ 
Granite of Mount Sorrel ■ 



Sandstone.t^ 

Chert from Derbyshire ? - 
Granite ■ - - ■ 
Granite ot Mount Sorrel 

(longest axis 10ft., weight 

about 20 tons),t 



Granite, Syenite, Carboniferous 
limestone. Chert, Millstone 
Grit, Oolite. 



Brit. Assoc, Rep., 1873, p, 190, 

, 1875, p. 88. 

1880, p. 113. 
1880, p. 113. 

„ , 1883, p. 142. 

1883, p. 142. 
1883, p. 141. 
1876, p. 88. 

1876, p. 87. 
Geological Survey. 

Brit. 'Assoc. Rep., 1876, p. 88. 

1877, p. 89. 



" 


1878, p. 190. 
1880, p. 112. 


„ 


1880, p. 114. 


1881, p. 206. 
Geological Hurvey. 


Brit 


'ksBoc. Rep., 1880, p. 112. 


" 


1877, p. 89. 
1880, p. 111. 
1882, p. 246, 
1880, p. 112. 


„ 


1877, p. 89. 


„ 


1878, p. 191, 


, 


1878, p, 192. 


■ 


1881, p. 206. 
1874, p. 197. 
1880, p. 113. 



',', I im, p. 197. 

„ „ 1880, p. 114. 

1881, p 206. 
1874, p. 197. 
1878, p. 190 ; 1881, p, 207. 

Brit. Assoc. Rep., 1878, p. 193 ; 
1880, p. 113 ; 1886, p, 223, 



* Since this memoir has been in the press Mr. Browne has published a list of boulders from the Beaumont 
Leys Estate, Trams. Leicester lAt. Phil. Soe. 1902, p. 34, 

t The microscopical character of these rooks is given in the Appendix, p, 116. 
t Probably not a boulder. See p. 46, 
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Dimensions. 






Locality. - 




Character of Rock. 


Reference to Authority. 








Maximum. 


Minimum. 






Victoria Park - 


l'6Xl-0xl-0 


lOin. cube - 


Granite, Syenite, Slate, Grit, 
Sand8tone,Coal,0arboniferous 
limestone, Oolite, Lias, Chalk 
flints. 

Syenite, Millstone Grit, Oolite 


Brit. Abboc. Sep., 1881. p. 206. 


Evington Koad 


3-1 X 2-1 X 0-10 


l-5xl2xl-l 


1878, p. 192. 


Saxe Coburg 


3-3 X 2-2 X 2-0 


2-6 X 2-0 X 1-10 


Granite of Mount Sorrel - 


„ 1878, p. 192. 


Street. 












3-0X2-6X1-10 


— 


„ „ - - 


„ „ 1883, p. 141. 


Clarendon Park 


2-6X1-6X1-V 


1'5X 1-9 X 0-10 


» )i " ' 


„ 1878, p. 193. 




5-0 X 4-6 X 3-9 


4-0 X 3-1 X 2-3 


» » ■ ■ 


„ 1881, p. 205. 




3-6x2-0xl'6 




Syenite 


„ 1882, p. 246. 




2-6 X 2-0 X 2-0 


1-6X1-6X1-0 


Lias, Syenite, Granite, Greeu- 
stone, Millstone Grit. 


1882, p. 245. 


Oadby - 


2'0xl-0x2-0 


1-6X10X10 


Granite of Mount Sorrel - 


„ „ 1880, p. 114. 


Stoughton, Dairy 


4-0X3-0X2-6 


— 


I) » " " 


1881, p. 205. 


Farm. 










Spinney Hills, 

Lodge Farm. 

Spinney Hills - 


3-0 X 2-6x1 '9 


2-0 X 1-0 X 1-0 


Granite and Millstone Grit - 


1881, p. 206. 


S"3x3-0x2-6 





Grinite, Grit and Oolite - 


1888, p. 123. 


Willow Brook - 


3-0X2-0X2 


2-0X20X1-3 


Granite, Grit and Slate of 
Charnwood. 


„ „ 1881, p. 206. 


Saffron Lane 


4-0X3-6X2-0 


1ft. cube ■ 


Granite, Basalt, Syenite - 


1882, p. 246. 


Newfoundpool - 


6-0 X 3-0 X 2-6 


— 


Syenite - - - - 


1888, p. 123. 


Braunston - 


3-0X2-6 


— 


Sandstone - 


Geological Survey. 


Knighton Church 


3-0 X 2-0 





Syenite 


Leicester Lit. Phil. Soc, iii., 


Lane. 








p. 207. 


Aylestone 


3-0x2'10x2'in 


2-Oxl-OxO-lO 


], 


Brit. Assoc. Sep., 1878, p. 191. 




2-6X2-0X1-10 


10 X 0-10 X 0-9 




1) 1) tt 11 




7-Ox6-0x4-O 


— 


Granite of Mount Sorrel - 


1882, p. 245; 
Leicester Lit. Phil. Soc., 1882, 

p. 23. 
Brit. Assoc. Eep., 1880, p. HI. 




4'0x3-6x3-0 





Syenitet 




30 X 2-10 X 2-8 


— 


„ 


1880, p. 114. 




4-0X30X1-6 


— 




18S1, p. 206. 




6-0x3-6x30 


4'0x3OX3-O 


ti .... 


1882, p. 246. 


Beasley's Farm 


3'0xl-9xl-3 


l-9xl-3x010 


Millstone Grit, Triassic sand- 
stone. 


1882, p. 246. 


Beasley'flPit ■ 


4-6 X 3-3 X 1-6 


— 


Millstone Grit .... 


Leicester Lit. Phil. Soc, 1883, 

Leicester Lit. FhlL Soc., iii., 

p. 208. 
Brit. Assoc. Rep., 1883, p. 141. 


Aylestone Road - 


4 9X2-0X2-3 


— 


Syenite 


Hallaton - 


7-0 X 6-0 X 30 





Marlstone 


Ckjuntesthorpe - 


2-6 X 2-0 


— 


Keuper sandstone, Oolite, 
Greenstone, Quartz. 


„ „ 1880, p. 113. 


Ashby Magna 


12-0 X 12-0 


-~ 


Marlstone ■ 


Geological Survey. 


Station. 











Valley Drift. — ^Besides the two Boulder-clays described above 
there is a later deposit which we have called the Valley Drift, 
from its occurring along the lower ground, and in the 
bottoms of valleys which have been denuded since the older 
glacial beds were formed. This Drift occurs along the small 
tributary valleys about Barrow and Sileby, and seems to-be 
occasionally present beneath the river gravels, but no clear sections 
have been seen in this area. It is never of any great thickness, 
usually not more than about five feet or so, and appears to be largely 
made up of pre-existing Boulder-clays. It contains irregular 
lenticular patches of sand and gravel, which appear to have been 
thrust into the mass of the clay ; but the most noteworthy fact in 
connection with this glaciation is that the upper portion of the lias 
strata, on which it reposes, is nearly always more or less disturbed, 
and frequently violently contorted, with patches of gravel thrust 
into it for some depth. A good section of this was shown in the 
limestone quarry about a mile N.E. of Barrow Church, a diagram 
of which is given below. 



t The microscopical character of these boulders is given in the Appendix, p. 116. 
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Fig. 14. — Section in upper part of limestone quarry (" Darby's Pit ") 
north-east of Barrow. 




c. 



Ft. in. 

a. Soil cap with Chalk fragmeats, etc. - about 1 

b. Boulder-clay with Chalk fragments and pebbles, and 

Streaks of sandy gravel. Majority of stones are 
Chalk - - 4 

c. Lias clay with specks of calcareous matter and bits of 

limestone ; also patches of sandy chalk gravel here 
and there - 2 

Lias shales and limestones below 

It is very evident that a different state of things existed at 
the time of the formation of this Drift to that which obtained 
during the deposition of the two earlier Boulder-clays. The small 
thickness of this, clay, the limited area over which it extends, and 
the disturbed stratification both of it and of the beds upon which 
it rests, seem to point to the conclusion that the climate must have 
been considerably milder, and the ice of a more local character, 
than that which prevailed during the two preceding periods of 
glaciation. We would, therefore, suggest that this newer deposit 
may be the result of a purely local glaciation which operated 
for a much shorter period, and during which the present valleys 
were occupied by glaciers or floating ice emanating from the central 
region of Charnwood.* 

Sand and Gravel. — ^Besides the sands and gravels which are 
associated with the two earlier Boulder-clays there is a third series 
of these beds, which appears to have been deposited during this 
later period, although the age of these sands is always much 
more difficult to determine than that of the clay. 

As shown in the section at the top of the Barrow lime-pit (Fig. 14), 
both, the Drift-clay and the upper part of the Lias contain 
frequent pockets of sand. These may, in other places, spread out 
into thicker beds of sand and gravel, but they are not distinctive 
enough to be shown on the map. 

* My colleague, Mr. H. B. Woodward, who accompanied me on one 
occasion to this pit. expressed his opinion that the glaciation belonged to 
the period of the Cfhalky Boulder-clay. 
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These sands and gravels, like the clay itself, are never found 
much above the bottoms of the present valleys ; and for this 
reason are not easily distinguished from the post-Glaoial valley 
gravels. 

River Gravels and Alluvium. 
Along the valleys of the Soar and Wreak there are well-marked 
terraces of river gravel flaiildng the modern alluvium of these 
rivers. These are about 20 feet above the present river flat ; and, 
near the confluence of the two rivers at Syston, form considerable 
spreads of flat gravelly soil. They have evidently been deposited 
at a time when the rivers flowed at a higher level, and when there 
was a greater volumB of water tha,n at the present time. These 
terraces in many places extend up the lateral valleys, and in their 
upper part join on to the alluvium of those streams so that it is 
difficult to separate one from the other. This is the case at Leicester, 
where, the old town being built on one of these terraces, its later 
extension has obliterated all trace either of its connection with 
earlier valley deposits or with the alluvium of the Willow Brook, 
with which it becomes merged in the northern part of the town. 
Besides the modern alluvium of the. main streams there are fre- 
quently deposits of loam which have generally been ignored, but 
in a few places have been included with the alluyiimi. This loam 
masks the outcrop of the later Drift beds, so that without sections 
-it could not be mapped. A great number of mammalian remains 
have been found from time to time in the newer deposits near 
Leicester, of which the following species are recorded by Mr. Montagu 
Browne. 
List of Vertebrate Remains found in Leicester shire, recorded by 

Montagu Browne (" The^Vertebrate Animals of Leicestershire 

and Rutland," 1889). 

Pleistocene. 



Species. 


Localities. 


Bison 






bonasus, var. priscus. 


Bojanus 


Abbey Meadow, Archdeacon Lane, 


Bos 




and Kegworth. 


taurus, var. primigenius, Bojanus - 


Abbey Meadow, Belgrave (?), Willow 


Cervus 




Bridge, West Langton. 


elapkus, Linnseus 




Abbey Meadow, North Bridge, and 


iHlephas 




Barrow-on-Soar. 


antiquus, Falconer 




Barrow - on - Soar and Thorpe 


ElephOiS 




Arnold. 


primigenius, Blumenbach 


Valley of the Soar, Abbey Meadow, 






Belgrave, Humberstone, Thur- 






maston, Loughborough, Keg- 


Rangifer 




worth, and Me ton Mowbray. 


tarandus, Linnseus 




Grafton Place, Abbey Meadow, 


Rhinoceros 




Belgrave, Aylestone. 


leptorhinus 1, Owen 




Belgrave, Thurmaston. 



KIVER GRAVELS AND ALLUVIUM. 

Prehistoric and Eecent 
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Species. 



Localities. 



taurus, var. longifrons. Owen 



Capra or Ovis 

Capreolus 

caprea. Grey * 
Cervus 

dama, Linnaeus 

Cervus 
elaphus, Linnaeus 

Equtis 
caballus, Linnaeus - 



Sus 
scrofa, Linnaeus 



Abbey Meadow, Flood Works, 
Thurnby, Syston, Barrow-on- 
Soar, Loughborough. 

Leicester, Syston, and Barrow-on- 
Soar. 



Town Hall Lane and Flood 
Works. 

Abbey Meadow, North Bridge, and 
Barrow-oii-Soar. 

Braunston Gate, Fosse Road, 
Belgrave, Birstal, Mountsorrel, 
Barrow-on-Soar, Loughborough, 
Kegworth. 

St. Nicholas Church, Friar Lane, 
Abbey Street, Bede House 
Meadows. 



* Recorded in error by J. Plant, 
p. 37. See Browne, L. Vert, p. 34. 



Leicester Lit. and Phil. Soc., 1874, 
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CHAPTER VII. 

FAULTS. 

The solid strata in this district are, on the whole, nearly flat, with 
a slight dip towards the east ; and, although the beds seen in the 
streams are frequently much disturbed, there do not appear to be 
many large faults. Owing to the covering of Boulder-clay there 
are probably more of these dislocations than are shown on the map, 
but they cannot cause any great displacement in the strata. 

Barrow and Sileby Fault. 

The principal evidence for this fault is between Barrow and 
Sileby, beyond the northern edge of the map, where it cuts out 
the Rhsetic beds bringing in the Keuper Marl against the Lower 
Lias. At Sileby the effect of the fault is very striking from the 
close proximity of these strata, both at the back of the village and 
in the stream. Further east the exact position is not so clear ; 
but it is evident that it must either turn more to the north-east 
or be met by another fault to the north of Ratcliffe R. C. College 
where the well was sunk in Keuper Marl without meeting with 
any Lias or Rhsetic beds. From the exposure of Keuper Marl 
in the valleys on either side of Thrussington it is clear that the 
fault extends to the north of these sections, and is probably con- 
tinued some distance up the Wreak valley. Although the exact 
position of the fault cannot be determined, owing to the covering 
of Boulder-play, its general effect is very apparent, by the setting 
back of the Rhsetic and Lias outcrop, and by the occurrence of 
the basement beds of the Lias at Kirby Bellars, far to the east of 
their normal position. 

Billesdon Fault. 

On the south side of Billesdon the Middle Lias, which forms 
so grand an escarpment to the north of the village, is cut off by 
an east and west fault. The strata that are brought up to the 
south are, however, so much hidden by Drift that it is not possible 
to estimate the amount of displacement, but the recent survey 
of the ground about Rolleston and Skeffington seems to indicate 
that it is not nearly so large as has been supposed. In Sheet 64 
of the old Geological Survey this fault is continued to the north 
of SkeflBington and Loddington, but there is so much Drift over 
the high ground east of Billesdon that, although this may be the 
same as the fault next to be described, it is better to treat them 
separately. 

Loddington Fault. 

The principal evidence for this fault is in the two streams coming 
down from Robin-arTiptoes, where the sandy beds of the Middle 
lias are brought against the Lower Lias shales. At Loddington 
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the efifect of the displacement is to bring the base of the Inferior 
Oolite rather nearer to the Eook-bed of the Middle Lias than it 
usually is. The amount of throw is, however, small and a sharp 
roll of the strata would nearly produce the same effeet. To the 
east of this the fault appears to soon die out. 

The other faults that have been noticed are only quite small, 
although they, cause a marked breach in the oontintiity of the 
strata. In a Uttle valley north of Humberstone the Rhaetic beds 
are seen in the stream on the south side of a fault running north- 
west and south-east, while on the north the Keuper Marl nearly 
caps the hill on the same line of strike. The throw may be from 
30 feet to 40 feet. 

On the -north side of Burrow Hill there is a sharp drop in the 
base line of the Rock-bed, and the plateau formed by this rock 
is perceptibly higher to the north, towards Little Dalby, than what 
it is at the encampment. 

South of Somerby there is another small fault thait also throws 
down the Rock-bed to the south. The effect of this dislocation 
is very apparent on the roads to Ouston and to Knossington from 
the clear features formed by the Rock-bed, which is 30 feet or so 
higher to the north than what it is on the south side of the valley. 
This fault is probably continued some distance to the west,, for in 
the valley on the east of Burrow the escarpment of the Rock-bed 
drops very rapidly to the south, falling as much as 100 feet in 400 
yards. This seems to be the result of a sudden bending down of 
the strata on the line of fault rather than an absolute dislocation. 

It is possible that there is a fault along the south side of the 
Gwash valley, but the evidence is not sufficient to warrant the 
structure being so mapped. On the north side of this valley the 
Rock-bed is fairly well exposed and makes a good featm-e ; but 
on the south side the position of its supposed outcrop is entirely 
covered by Boulder-clay, either in place or in sUpped masses. The 
stream, moreover, exhibits many sections in vertical or highly 
inclined strata, so that there is great probabiUtyof there being 
a disturbance of some sort along the valley. Possibly further 
evidence on the point may be forthcoming when the country to the 
east is surveyed. 
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BOEINGS AND WELL SECTIONS. 



APPENDIX I. 

BORINGS AND WELL SECTIONS. 

Leicester. 

Willow Brook Boeing. 

On the estate of the Eev. F. G. Burnaby, at the foot of Spinney Hills, near 
where Green Lane crosses the brook. From Mr. Plant's MSS. : — 







Thickness. 


Depth. 






Ft. 


in. 


Ft. in. 


1 


Marl 


40 





— 


2 


Gypsum and grey skerry 


11 


. 


51 


3 


Marl - - 


9 





60 


4 


Gypsum 


1 





61 


5 


Marl - 


2 





63 


6 


Gypsum 


2 





65 


7 


Purple marl and gypsum - 


5 





70 


8 


Gypsum and marl 


10 





80 


9 


Gypsum, marl, and skerry 


20 





100 


10 


Gypsum - - , 


3 





103 


11 


Gypsum, marl, and skerry 


17 





120 


12 


Gypsum and grey marls - 


4 





124 


13 


Purple marl 


20 





144 


14 


Skerry 


4 





148 


15 


Gypsum and marl 


17 





165 


16 


Sandstone 


3 





168 


• 17 


Gypsum, marl, and skerry 


87 





255 


18 


Grey sandstone 


5 





260 


19 


Gypsum, marl, and skerry 


30 





290 


20 


Red and grey marl 


6 





296 


21 


Hard grey marl 


4 





300 


22 


Grey marl 


4 





304 


23 


Red and grey marl 


24 





328 


24 


Grey marl 


2 





330 


25 


Red marl 


10 





340 


26 


Grey marl 


1 





341 


27 


Red marl 


5 





346 


28 


Red and grey marl 


9 





355 


29 


Gypsum 





6 


355 6 


30 


Sandy marl 


14 


6 


370 


31 


Gypsum, skerry, and marl 


30 





400 


32 


Gypsum and a little marl 


9 





409 


33 


Grey skerry 


7 





416 


34 


Sandy marl and skerry 


18 





434 


35 


Gypsum 


3 





437 


36 


Sandy marl 


10 





447 


37 


Red marl 


8 





455 


38 


Hard grey marl 


2 





457 


39 


Sandy marl, skerry, and gypsum 


21 





478 


40 


Hard grey marl - 


2 





480 


41 


Marl, skerry, and gypsum - 


12 





492 


42 


Hard grey marl - - - 


1 





493 



LEICESTER. 

Willow Beook BoumG.—contmtied. 



6] 







Thickness. 


Depth. 






Ft. 


in. 


Ft. in. 


43 


Sandy marl and skerry 


32 





525 


44 


Skerry- with little marl 


11 





536 


45 


Sandy marl and skerry - 


-18 





554 


46 


' Gypsum 


2 





556 


47 


Sandy marl and skerry 


24 





580 


48 


Sandstone with mica 


2 





582 


49 


Purple sandy marl with skerry 


28 





610 


50 


Sandy marl with mica 


3 





613 


51 


Sandy marl with skerry 


9 





622 


52 


Marl with gypsum 


2 





624 


53 


Sandy marl* - 


16 





640 


54 


Red sandstone 


10 





650 


55 


Red sandy marl with skerry - 


10 





660 


56 


Sandy marl (spring of water at base) 


10 





-670 


57 


Sandy marl - 


20 





690 


58 


Micaceous sandstone with black spots 


1 





691 


59 


Running sand 


43 





734 


60 


Red sandstone. 


7 





741 


1 Tools broken in hole. 









Correlation of the above. 



Keuper Marl- 

Lower Keuper Sandstone (proved) 



Ft. In. 
- 640 
101 



Lodge Farm, Spinney Hills. (Boeing No. 1.) 

Began November 14th, 1877. Stopped December 1st. 
From Mr. Plant's MSS. 





\ 


Thickness. 


Depth. 






Ft. in. 


Ft. in. 


1 


Soil and drift clay 


5 


5 


2 


Whitish yellow clay 


3 


8 


3 


)j )> )» 


5 


13 


4 




6 


19 


5 


Reddish yellow clay 


9 


34 3 


6 


Red clay 


6 3 


28 


7 


Red clay and gypsum (gypsum bed 20 




70 3 




feet, 9 feet terra alba, 11 feet common) 


36 


89 3 


8 


Red clay and marl 


19 






Stopped Dec. 1st to prepare shaft. 




- 



• Spring of pure water at bottom of running sand at 636 feet [?] rose 
20 feet above top of borehole. 
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BORINGS AND WELL SECTIONS. 



Lodge Farm, Spinney Hills. (Boeing No. 2.) 

Hole shifted to another part of 10 feet shaft, 8 feet in diameter, 3 feet south 
of No. 1 horehole, but in the same shaft. Began March 4th, 1878. * 
Copied from boring-book ; the particulars in brackets are from another 
account. 













Core obtained, 6in. 












Diameter of bore. 








Thick- 


Depth. 


7in. Relow 143ft. 








ness. 


3in. core obtained. 












4in. Diameter of 
bore, sin. 






Ft. in. 


Ft. in. 


Ft. in. 


Ft. in. 




/•Soil and earth - 


16 1 
2 1 










Limestone and sbaly clay Qiavel and sand - 





20 




Mar. 11 


■ Caay .... 


4 6 f 
20 5 J 


6 2 


26 2 


Broken up. 
2 3 


12 


„ „ (.Grey-wliite sandy marl- 


2 3 


28 B 


„ 12 


Red marl /Chocolate red marl - - 

I »I I) II ■ 


5 11 \ 
4 4/ 


10 2 


38 7 


4 9 


„ 13 


^Kedmarl 


16 11 \ 
12/ 

3 4 "» 


17 1 


55 8-[ 


2 2 Marl. 
1 2 Gypsum 


« li 


Gypsum and marl 


Gypsum, pure solid (pure terra 
alba) - ■ ■ 


-A 


7 7 


63 3-1 


- 6 Marl. 

- 9 Gypsum. 


» li 


(Red marl mixedwith gypsum 


3 6 J 

!■{ 

5 it 


6 1 


I 

68 4 


3 6 Marl mixed 
with gypsum 
3 1 


„ 16 


Gypsum and -rl {«|P«SP-s^«[g- terra alba) 


6 8 


74~0 


- 7 
3 1 




/■Red marl (chocolate) - 


3 5 ■ 




J 


2 6 Mai-1. 


„ 15 


Gypsum and marl ■ Gypsum (pure terra alba) 


- 7 
4 . 


8 


82 0"! 


- 7 6yp8um,good 
4 Marl and 


„ 16 


Marl (Red marl) • ■ 


11-7 


11 7 


93 7 


gypsum. 
6 7 


„ 20 


Marl and gypsum { 11^3X^0 ierra- alba) •. i 
Marl 


2 5 \ 


4 3 

5 11 


97 1o| 
103 9 


1 2 Marl. 

1 4 Gypsum, good 

- 6 Marl. 


» 21 














( 


1 7 Gypsum with 


,, 21 


Gypsum and marl ... . . 


- 


6 B 


110 0-1 


marl. 
1 6 Marl veined 


„ 22 


Marl and thin gypsum" 


_ 


6 4 


115 4 


with gypsum. 
6 




» ij * 





3 2 


118 6 


3 


II 23 
» 11 


Marl with veins of gypsum 


— 


6 7 
8 


125 1 
133 1 


6 

7 


» 26 


II 11 





8 2 


141 3 


8 


II 27 


11 . 11 


— 


2 


143 3 


- 8 


Aprill 


Red marl 





7 6 


160 9 


4 


.1 2 


11 - - 


— 


10 


160 OJ 

1 


7 At 165 grey- 
green marl. 
2 6 Red marl. 


» 3 


Blue marl with bands- of sandstone 


- 


7 6 


168 3-j 
I 


4 6 Blue marl 
with bands 
of sand- 


II 4 










stone. 


11 11 




11 


1''9 3 


11 


» 4 
.1 B 


„ and red marl 
Red marl . , . 


— 


10 9 

4 8 


190 
194 8 


8 
4 


II 6 


1, with bands of sandstone 




10 5 


205 1 


10 0" 


» 6 


Red marl and gypsum 





10 6 


216 7 


9 


If 8 


11 11 - 





10 


225 7 


10 


11 ® 


11 It 





14 6 


240 


13 10 


■1 10 

» 11 
12 


.1 


- 


16 2 


266 2/ 


IB 8 262-2BS-4grey 
rock. 


" I) 


— 


14 2 


270 4 


8 8 Broken ground 


,. 13 


1) )I 


— 


9 3 


279 7 


6 2 „ 


" 


— 


6 2 


285 9 


* „ 


„ 16 


Marl, grey rock and sandy marl 





8 7 


294 l| 


3 2 Marl. 

4 Grey rock. 


June 19 


Marl and gypsum 




7 2 


301 6 


1 6 Sandy marl. 
3 6 


Aug. 
II 21 
» 22 
„ 23 
„ 24 


Red marl an^ gypsum 


— 


10 10 
2 8 


312 4 
315 


6 
2 


II II 


— 


16 6 


331 6 


11 


i> I) 


— 


10 9 


342 3 


LO 6 


11 




7 


349 3 


5 



1^°™' .=*y= ''»san January 7. These dates are of some importance in readhig the reports which wnrA h~«,„ 
SSring Compry.*"" '" '">'"='»""«>">e ">« "o-troveray which aiSse about the several borinTof The &'o^S 
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Lodge Farm, Spinney Hills (Boring No. 2.)— cent. 







Thick- 








Core obtained, 4in. 




ness. 


Deptii. 




Diameter of bore, 5in. 






Ft. 


in. 


Ft. 


in. 


Ft- 


in. 




Aug. 26 


Red mottled marls veined with gypsum 


18 





367 


3 


16 







., w 


„ ,j 


21 





388 


3 


17 







„ 28 


,, ,, 


28 


6 


416 


9 


25 


3 




„ 29 


„ ,j 


29 


8 


446 


5 


24 







„ 30 


11 )i 


24 





470 


5 


20 


3 




„ 31 


Sandy mot^ied marls ancK gypsum in thin veins • 


IB 





485 


5 


12 


6 




Sept. 2 


32 


2 


B17 


7 


24 







„ 8 


n » 


2B 


6 


543 


1 


21 


6 




„ i 


It j> 


25 


6 


568 


6 


23 







,, B 


" " 


31 


6 


600 





17 


6 


607ft. Iflin. to 621ft. 8in. 
soft sandstones and 
water 


., 6 


„ and sandstone 


35 


6 


635 


6 


{I 


9 
9 


Do. and sandstone. 
Red sandstone and marls 


„ 1 


Bed sandstone and marls 


29 


a 


653 





5 







" 9 


Marls and deep red sandstones 


20 





673 





9 







,. 11 


Marls and sandstone ... 


18 


10 


691 


10 




8 




„ 1* 


Eed and purple marl and sandstones 


15 


4 


707 


2 


7 







„ 16 


Purple-brown sandstones and marl 


16 


5 


723 


7 


11 







„ 18 


Breccia and sandstones - - . 


15 


3 


738 


10 


11 


6 




., 19 




5 


1 


743 


11 


4 







„ 20 


Purple shale 


20 


1 


764 





3 


6 




„ 21 


» 


4 





768 





1 







>, 22 


. 


4 


9 


772 


9 


3 


6 




„ 2S 
24 


Dark shale, hard and jointy 


17 
4 



3 


789 
794 


9 

Q 


4 





'The strata here is a 
rocky shale splitting at 


',', 26 


Dark shale of slaty character - 


10 


3. 


804 


3 


3 


6 


a high angle and, tailing 
. down, grinds away. 


' >, 27 


'» II 


10 


5 


814 


8 


2 


10 




„ 28 


11 II " " 


4 


5 


819 


1 


3 








Crown Hills, Near Evington. 
Copied from boring-book by Mr. Plant. 



- 




Thick- 
ness. 


Depth. 


Length 
of Core. 








Ft. in. 


Ft. in. 


Ft. in. 


Nov. 


Clay (dug out) 


. 


2- 8 


2 8 


— Diameter of bore, 7Ain. 


„ 20 


„ flight) ■ 




1 


3 8 


10 " 


.. 21 




. 


4 


7 8 


— 


„ 22 


Light clay - 




3 


10 8 


1 6 


„ 26 


Limestone - 

» ... 


^ 1 3ft.6in.*| 


— 


z 


- 2 

- 3 


Dec. 1 


Blue clay - 




2 


12 8 


1 6 


f, 2 


Limestone - 


3in. 


2 3 


14 11 


- 3 




Blue clay 


. 


— 


— 


- 9 




Limestone - 


- - - • 7in. 


— 


— 


7 


>. 3 


Blue clay - 




5 1 


20 


- 11 Pebble found. 




Limestone - 


- 2in. 


— 


— 


- li 




Blue clay 




1 5 


21 5 


/ 1 7 
111 


„ * 




- 


2 5 


23 10 


- 6 




Limestone - 


- - 4in-. 







H 




Blue clay 




— 


— 


- 1 


„ 6 


Light clay - 


- 


1 8 


25 6 


Not drawn. 


.. 6- 


» ■ - - - 


. 


-10 


26 4 


None. 




Blue clay - 


. 


- 2 


26 6 


- 2 




Limestone - 


- 6in. 


- 6i 


26 11J 


- 6i 




Blue clay ■ 


- 


4 10J 


31 10 


None. 




Limestone - 


- 3m. 


- 3 


32 1 


- 3 


„ 9 


Blue clay ■ 


) I 


1 7 


36 8 


2 6 


„ 10 


" ; 


' . j- 12tt. 6in. -! 


2 11 
2 


39 7 
41 7 


Not drawn. 

4 5 




» * - " - 


- - J [ 


3 


44 7 


2 7 




Limestone - 


- ■ - 2in. 


- 2 


44 9 


- 2 




Blue clay 


- Sin. 


3 


46 


1 




Limestone - 


- 2in. 


2 


45 2 


2 




Blue clay 


- Sin. 


8 


45 10 


5 




Limestone - 


- 2in. 


- 2 


46 


- 2 



* The figures in this column are from another account, given on page 66, which was found among Mr. Plant's 
IS, It is difllcnlt to understand exactly what is intended, but the last column shows what was really brought up. 



MSa 
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BORINGS AND WELL SECTIONS. 

Crown Hills, Neae Evingt.on-co»<. 



1880. 
Jan. 6 



Blue clay 

It 
Limestone - 
Blue clay 
Limestone - 
Blue clay 
Limestone - 
Blue clay 
Limestone - 
Blue clay 
Limestone 
Blue clay 



Limestone - 
Blue clay - 



Limestone - 
Blue clay 

Limestone - 
Blue clay 
Limestone - 
Blue clay 

Limestone - 
Blue clay 
Limestone ' 
Blue clay 



Limestone - 
Blue clay 



Limestone ■ 
Blue clay 
Limestone - 
Blue clay 

Limestone - 

Blue clay 

Limestone - 

Blue clay - 

Blue clay or blue shale 

Limestone 
Blue clay 

Limestone - 
Blue clay 
Limestone - 
Blue clay 
Limestone ■ 
Blue clay 
Limestone - 
Blue clay 
Limestone - 
Blue clay 
Limestone - 
Blue clay 

Limestone - 
Blue clay 



I 2(t. 7in. -( 



White limestone mottled or mixed with blue clay 




LEICESTER. 

Ceown Hills, Near Evington— co»^ 
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Thick- 



Depth. 



Length 
of Core. 



Jan. 7 



27 



30 



„. 31 
Feb. 2 



Feb. 5 



., 7 
Mar. 19 

„ 23 

„ 24 
Apr. 1 

I, 2 

:; i 



May 1 



)> 


4 
6 


„ 


6 


» 


7 
8 
10 




11 


M 


12 




13 




14 


j^ 


IS 


" 


20 
21 




2S 




29 


jj 


31 


June 1 



White limeetone shale 
Mottled and red marl with band of gypsum 
White limestone shale .... 
Ked marl ... 

„ and gypsum .... 
White limestone shale and band of gypsum . 
Bed marl, limestone shale, and veins of gypsnm 
Bed marl and gypsum 



Gypsum (pure) . 
Bed marl and gypsum 



Gypsum 

Bed marl and gypsum 



Blue marl and gypsum 
Bed marl and gypsum 



Bed and blue marl and gypsum 

» >, n 

}l » H 

>l » t) 

Red marl and gypsum 
■ >t I, 

Bed and blue marl and gypsum 
i> I) 

II II 

II II 

Bed marl with veins of gypsum 

II II 

Bed and blue marl with gypsum 



Red marl 

Blue marl with bands of gypsum 
Red marl with one band of gypsum 
Bed and blue marl and gypsum 

II II 
Bed marl 



Bed and blue marl and gypsum 



Bed marl 

Bed and blue marl and gypsum 



Ft. in. 

1 a 

2 6 

2 

- 9 

- 3 

3 9 
12 3 
12 11 

3 6 

10 2 

3 

10 6 



9 
13 2 

3 
7 7 
6 1 

4 1 

11 4 

2 
- 11 

12 7 

3 U 
3 

6 3 

7 e 
10 10 

3 6 



2 S 

6 

5 2 

7 1 
7 6 

6 S 

3 4 
2 9 



3 10 
10 6 
10 2 

9 4 
6 2 
9 8 



9 3 

8 10 

1 6 
- 9 

5 
lO 6 

7 11 

9 4 
9 3 

3 

6 6 

4 2 

7 2 
4 3 

12 6 

10 1 

12 3 

6 4 

2 4 
10 2 
12 g 
12 2 

8 3 



9 3 
11 
11 11 

11 3 

12 



Ft. in. 
205 10 



208 
210 
211 
211 
215 
227 
240 3 
243 9 
253 11 
256 11 
267 5 

273 9 



282 9 
295 11 
298 11 
306 6 
312 7 
316 8 
328 
330 
330 11 
343 6 
347 6 
350 5 
356 8 
363 11 
374 9 
378 3 
380 8 
386 8 
391 10 
398 11 
406 5 
412 10 
416 2 
418 11 
426 2 
433 9 
437 7 
448 
458 2 
467 6 
473 8 



492 7 

501 6 

502 11 

503 8 
508 8 
519 2 
527 1 
536 5 
645 8 
548 8 
555 2 
559 4 
566 6 
670 9 
583 3 
693 4 
60S 7 
611 11 
614 3 
624 5 
636 10 
649 
657 3 
668 3 
679 3 
688 6 
699 6 
711 5 
722 8 
734 8 



Ft. in. 



Diameter of bore, 3^ in. 



Broken ground. 



6 3 Sandstone at 7Sltl.0Plant). 



5470i 
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BORINGS AND WELL SECTIONS. 

Crown Hills, Neae Evington— cow^ 



Thick- 
ness. 



Depth. 



Length 
of Core. 



June 3 
>, * 



10 



„ 18 



21 
22 

23 
24 
26 
26 
29 
30 

July 1 



Soft sandstone and marl - 



Soft sandstone - r. 

Red marl - - - 

Gypsum - - j . - 

Soft sandstone 

Red marl - 

Soft sandstone - 

Red and blue marl - 

Sandstone and gypsum 

Red and blue marl - 

Sandstone - 

Red and blue marl 

Sandstone - 

Red and blue marl - 

Coarse sandstone and red marl 

Red and blue marl - 

Sandstone - 

Soft red and blue marl 

Sandstone - 

Fine light red sandstone - 

Coarse dark red sandstone and gravel 

Coarse light red sandstone and gravel 

Red marl 

Fine white sandstone 
Coarse white sandstone 
Red marl 

Hard purple rock with many veins at various 

angles. 
Hard purple rock 
Hard purple and black rock 
Hard black rook 



Dee^ black slaty rock with vertical and angular 

veins, white. 
Ceeip black slaty rock with vertical and angular 

veins, white. 
Deep black slaty rook with vertical and angular 

veins, white. 
Hard black slaty rock 



Ft. iu. 


Ft. in. 


13 4 


748 


9 10 


757 10 


-9 4 


787 2 


4 7 


771 9 


14 10 


786 7 


15 6 


802 


14 6 


816 5 


19 2 


835 7 


— 


— 


1 1 


83d 8 


5 6 


842 2 


6 3 


848 5 


. 1 10 


860 3 


8 4 


868 7 


1 2 


869 9 


2 4 


862 1 


4 8 


866 9 


6 9 


873 6 


3 


876 6 


10 


386 6 


11 8 


898 2 


9 7 


907 9 


10 6 


918 3 


14 


932 3 


14 2 


946 5 


13 


969 6 


10 B 


869 10 


15 2 


986 


9 11 


994 11 


5 4 


1000 3 



-Ft. in. 

3 8 
2 4 

■ 3 10 

1 8 

2 6 
7 
1 

- 2 
1 3 

- 5 
3 
8- 

- 2 
1 4 

- 10 

1 6 

- 7 
4 
8 
4 

- 3 

4 7 
2 
4 
-i 
li 
1 
2 

- 1 

- 11 

- 11 

6 4 

2 9 

- - 2J Struck at 848fi,. Sin. 
1 2 

7 .9 



5 10 
Not drawn. 

8 6 

9 3 

9 6 Struck at 885ft. 



10 1 

9 9 

11 9 
11 6 
10 3 
10 6 

6 10 

4 1 



Rods measured by Mr. 
W. Howes, depth ac- 
cording to measure, 
1,002ft. Sin. 



Another account of the upper part of tlie above section, left in MS. 
Mr. Plant :— 

a •> Ft. in. 

Soil - 6 

Light clay ■ - - q 

Limestone - - 3 

Blue clay - - j^' 

Limestone - - 

Blue clay ^ 

Limestone - . - . q 

Blue clay - - j 

Limestone - - » , , , . . 



by 



8 
6 
6 
3 

11 
7 

11 
2 



LEICESTER. 



G7 



Ceown Hills, Near Evington— con <. 



Blue clay 
Limestone 
Light clay 
Limestone 
Blue clay 
Limestone 
Blue clay 



Ft. 


in 


5 


6 





4 


2 


8 





6 


4 


11 





3 


12 


6 



Slummary and Correlation of the Crown Hill Section. 



44 8 



Lias, including soil and weathered clay at 

the surface - 
Rhsetic beds, including the tea-green marls 



Keuper marl 
Keuper sandstone 



Thickness. 


reached at. 


Ft. in. 


Ft. in. 


189 1 


189 1 


16 9 


205 10 


or more 




525 2 


731 


105" 8 


836 8 



The Co-opekative Boot Works, Knighton Fields.* (Chisel Boring.) 
Communicated by Messrs. Mather and Piatt. Date of sinking, 1892. 





Thick- 


Depth 
from 




ness. 


Surface. 




Feet. 


Feet. 


Old well 


57 


— 


Bed marl 


39 


96 


Blue shale and marl [grey shale and skerry sandstone] 


12 


108 


Red marl and gypsum [bands of gypsum not more 






than one foot thick] - 


132 


240 


Very soft fed and blue marl 


20 


260 


Very hard marl 


6 


266 


Red marl with thin bands of green sandstone 


4 


270 


Red marl and gypsum 


220 


490 


Hard grey sand rock 


12 


502 


Red marl and gypsiimt 


55 


557 


Fine red sand rock 


11 


568 


Hard sandy marl 


15 


583 


Hard fine red sandstone with thin beds of marl - 


33 


616 


Coarse red sandstone with bands of white rock 


6 . 


622 


Very hard dark blue and black shale 


63 


685 


Very hard grey rock, limestonet [pyrites] - 


83 


768 


Soft black shale 


57 


825 



* Other accounts of this boring are given by Mr. Paul, Trans. Leicester 
Lit. Phil. Soc, 1893, p. 105 ; and by Mr. Montagu Browne, op. cit. p. 199. 

tThe presence of gypsum below 490 feet is doubtful, and, considering 
the character of the boring, may have fallen in from higher beds. 

t See appendix pp. 117. 
5470. r2 
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BORINGS AND WELL SECTIONS. 

Vbstey Street Baths.* 

Sunk and communicated by Messrs. Legrand and Sutcliff, 1890. 





Thickness. 


Depth. 




Ft. 


in. 


Ft. in. 


Basement floor below surface 


- 


- 


10 


Dug -well - 


30 





40 


Eed marl - - - - 


18 





58 


Block marl - - - - 


15 





73 


Red marl 


4 





77 


Blue stone and clay [skerry sandstone and grey 








marl] 


3 





80 


Red marl aud gypsum [white sandstone] ■ - 


14 





94 


Red marl 


7 


9 


101 9 


Red and blue stone 


1 


9 


103 6 


Gypsum 


- 


6 


104 


Mixture of marl and gypsum 


61 





165 


Blue stone [mottled grey marl] 


2 


6 


167 6 


Red marl 


41 


6 


209 


Gypsum 


1 





210 


Red marl 

• 


— 


— 


- — 



The additions in square brackets are from observation of the specimens. 
Mr. Paul states that the water-level is 17 feet below the surface. 

London Road. Messrs Datis, Moore, and Co.t 

Sunk and communicated by Messrs. G. Isler and Co., per Mr. W. Whitaker. 
Water-level 29 feet down. Supply abundant. Shaft 46 feet, the 
' rest bored. 



Red marl 

Hard grey stone 

Hard red marl 

Red marl and grey stone 

Coloured marl 

Blue marl 

Rock 

Red marl 

Rock 

Rock and marl 

Gypsum and marl 

Gypsum 



Thickness. 


Depth. 


Ft. in. 


Ft. in. 


53 


53 


4 


57 


20 6 


77 6 


7 6 


85 


4 


89 - 


3 


92 


10 11 


102 11 


2 


104 11 


5 


109 11 


6 


115 11 


7 6 


123 5 


3 


126 5 



* A slightly different account of this boring is given by Mr. Paul, Trans 
Leicester Lit. and Phil. Soc, 1891, p. 408, and by Mr. Montagu Browne 
Ibid., 1893, p. 152. 

t The account gi\en of a boring at this place by Mr. Plant, Brit. Assoc 
Rep. for 1889, p. 74, copied on page 77, does not agree very well wjth thi?, 



LaiCElSTJiR. 
A slightly different account gives 
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Thickness. 


Depth. 


Dug weil 


50 







Bed marl 


3 





53 


Hard grey stone 


4 





57 


Hard red marl 


30 





87 


Blue marl 


3 





90 


Keck 


17 


9 


107 9 


Marl rock - 


3 


9 


111 6 


Marl 


9 


6 


121 


Gypsum 


3 





124 



1, Chaenwood Steeet. Leicester Brewing and Malting Company. 
Sunk and communicated by Messrs. Isler and Co. Boring made in 1895. 





Thickness. 


Depth. 








Ft. 


in. 


Ft. in. 


Dug well* - 




- 


59 





_ 


Ked marl - 


- 


- 


10 


6 


69 6 


Hard red and grey 


rock 


- - . . 


4 





73 6 


Hard red rock - 


- 


- 


7 


3 


80 9 


Stone 


- 


- 


4 


6 


85 3 


Red stone - 


- 


- 


3 





88 3 


Red marl stone - 


- 


^ 


13 


9 


102 


Blue shale and stone 




. 


3 


6 


105 6 


Green rock 


- 


- 


6 





111 6 


Blue rock - 






2 


6 


114 


Green stone 


- 




3 


6 


117 6 


Greyish stone - 


- 


- 


1 


6 


119 


Very hard rock - 


- 


- 


4 


7 


123 7 


Green and red shale and rock 


2 


9 


126 4 


Red sandstone and shale 


* _ 


3 





129 4 


Red sandstone 


- 


- 


7 


6 


136 10 


Sandstone 


- 


- 


22 


6 


159 4 


Red sandstone 


- 


- 


3 





162 4 


Red stone - 


- 




3 





165 4 


Red sandstone 


- 


- 


3 


6 


168 10 


Red stone 


- 


- 


5 





173 10 


Sandstone - 


- 


- 


3 


2 


177 


Red rock - 


. 


- 


11 


6 


188 6 


Hard stone - 


" 




11 


6 


200 



Water-level, 36 feet below the surface. Supply, two barrels a minute. 



'The details of this well are given on p. 76, 
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BORINGS AND WELL SECTIONS. 



Messrs. Else and Frome. 



Boring made in 1884. Sunk and communicated by Messrs. Legrand and 
Sutcliff, per Mr. W. Whitaker. 





Thickness. 


Depth. 




Ft. in. 


Ft. in. 


Dug well 


50 


- 


Eed and grey marl 


6 


56 


Hard shaly marl 


17 


73 


Hard blue marlstone 


9 6 


82 6 


Blue marl rock 


3 


85 6 


Light [coloured] sandstone - 


4 6 


90 


Light [coloured] marl 


5 6 


95 6 


Bed marl rock 


14- 6 


110 


Hard red marl and gypsum 


30 


140 



Water-level, 45 feet below the surface. Supply, 15 gallons a minute. 



Walnut Street. 
Boring made in 1894. Sunk and communicated by" Messrs. TUley. 





Thickjiess.", 


" Depth. 




Ft. in. 


. Ft. in. 


Clay - 


2 


- - 


Gravel - 


6 


8 


Light [coloured] marl 


7 0- 


15 


Bed marl - " .- .- 


21 6 


36 6 


Light [coloured] sandstone with water 


2 


38 6- 


Red marl 


11 6 


50 


Light [coloured] sandstone with water 


1 10 


51 10 


Red marl (veins of gypsum) 


24 10 


76 8 


Loamy sand with water 


5 4 


82 


Red marl 


17 


99 


Bed marl with veins of gypsum 


15 


114 


Mixed marl- 


22 


136 


Bed marl with one inch of hard sandstone at the 






top 


5 6 


141 6 


Sandstone 


. 1 3 


142 9 


Eed marl 


1 . 


143 9 


Sandstone '■ 


- 6 


144 3 


Hard red marl 


5 9 


150 


Bed marl and gypsum 


4 . 


154 


Sandstone with water 


- 4 


154 4 


Red marl mixed - - . _ 


15 8 


170 
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All Saints' Beeweky (Messes. Langmoee and Bankhart). 
Sunk and communicated by Messrs. Legrand and Sutcliff, 1884, per Mr. 
Whitaker. Water-level, 27 feet down. Yield, 40 gallons a minute. 





Thickness. 


Depth. 






Ft. in. 


Ft. in. 


Dug well (the rest bored) 




_ — 


45 


Red marl 




7 


52 


Soft blue stone 


- 


4 


56 


Purple marl and soft marl 


in layers 


9 


65 


Sandstone - 




2 


67 


Soft red marl 




3 


70 


Soft red sandy marl 




15 


85 


Red marl and sandstone 




9. 


94 


Red marl' and gypsum 




lar 


107 



Aylestone Road Gas Works. 
Boring made in 1877. Sunk and communicated by Messrs. Docwra and 
Sons, per Mr- Whitaker. 







Thickness. 


Depth. 




Ft. in. 


t 
Ft. in. 




('Black soil - - 


- 6 


- 6 


■^ . 


Loamy clay 


1 6 


2 


■^4 


Sandy clay with stones 


2 


4 


^s ^ 


Red loamy sand 


2 


6 


£i5 


Red clay mixed with roek stones 


3 


9 


^- 


Greenish sandy clay mixed with rock 






I stones - - 


2 6 


11 6 


Light grey rock 


6 6 


18 


Light grey rock (soft) - 


3 


21 


Red sandy marl - 


22 


43 


Hard red rock 


2 


45 


Soft red sandy marl 


4 


49 



Corporation Waterworks, New Parks. 
Boring made in 1895-96. Sunk and communicated by Messrs. Isler 
and Go. 



Dug well - 
Blue marl - 
Red marl 
Stone 

Red marl - 
Blue and red marl 
Red marl - 
Stone 
Red marl 
Stone (^ 
"Hed inarl - 
Stone 



Thickness. 


Dept 


h. 


Ft. 


m. 


Ft. 


in. 


18 





— 


- 


7 





25 





46 





71 





1 


6 


72 


6 


39 


6 


112 





10 





122 





4 





126 





7 





133 





7 





140 





14 





154 





6 





160 





- 


2 


160 


2 



Water-level, 100 feet from surface. 
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Spinney Hills and Crown Hills. 

Shallow borings sunk by T. R. Bosworth, between November 26th, 1878, 
and January 17th, 1879. From Mr. Plant s MSS. 

BoEE No. 1.— [Spinney HiU Park, about 120 yards north-east of the south 

west gates.] Water at 19 feet. . 

Ft. m. 

Soa - 9 

Yellow clay - 2 3 

Light Lias [Rhaetic] shale, plastic clay r 10 

.Tea-green marls (not penetrated) - - 17 

BoEE N o. 2.— About 80 yards N.N.E. of No. 1 . [Both Bore No. 1 and No. 2 
are about 70 yards from the Mere Road.] Water at 23 feet. 

Ft. in. 

Soil - 1 - - - - - - 9 

Yellow clay - - - - 4 3 

Light Lias shale or Rhaetic 22 

Tea-green marls, Rhaetic 16 

Band of red clay - 4 

Bhsetic [1] - - - - 3 

BouE No. 3.-264 yards south-east of No. 4; 1,350 yards from No. 1 
1,760 yards from Willow Brook [Boring]. [Near the old tramway in 
the field between the two Limestone Pits.] 

Ft. in. 
SoU - - - - - 9 

Red and yellow marls mixed - - 9 9 

Yellow marl with small limestone - - - 19 

Blue Lias shale - .---30 

Limestone in layers - - - 4 

Shale in layers - - - - - 4 

Limestone in layers - - - - - - 3 

Shale in layers 03 

Limestone in layers 4 

Shale in layers - - --.03 

Limestone In layers - - - - - 5 

Blue Lias shale with irregular layers of limestone 40 

BoEE No. 4.— 165 yards south-east of No. 5. [Near the summit of the 
hill in the same field as the old Limekilns.] 

Ft. in. 

Soil - - 9 

Yellow clay • 11 

Light (Lias) shale - - - . - 23 

Dark blue Lias shale - - - - - 5 

At 42 feet there was a strong rush of air (or gas), which' continued for 
three days when the top of the bore was closed. 

BoBE No. 5-. — 560 yards south-east [1 840 yards due east] of Lodge Farm. 
[In the same field as the last, and 260 yards north of the Limekilns.] 
Water at 15 feet. 

Ft. in. 

Soil - - - 9 

Yellow marl -.-- ----15 

Dark (plastic) Lias clay, with scattered crystals of fibrous 

gypsum and selenite - 10 

* The positions of the boreholes as marked on a plan of the estate are 
given in square brackets. 



LEicisfEft. 



n 



Fi«. 15. —Pkm of North Evmgton, Leicester. Showing position of bore- 
holes of the Evington Goal Boring Company. 




Ft. 


in. 





9 


4 


3 


14 


9 


15 


6 



74 BOEINGS AND WELL SECTIONS. 

i BoEE. — Lodge Farm, 460 yards south-east of No. 2. 

Soil 

Yellow clay - 
Light grey clay 
Red (light) clay 
Bed marl with thin veins, vertical and horizontal, of gyp- 
sum ; thin bands of gypsum and nodules of gypsum 23 6 

Crown Hills (Quarry No. 1). 
■ From Mr. Plant's MSS. 

Shale* - 

Limestone - 

Shale* - 

Limestone 

Shale* 

Limestone 

Shale* 

Limestone 

Shale 

Limestone 

Shale* - 

Limestone 

Shale 

Limestone 

Total depth 19 n 

Ceown Hills (Quarry No. 2.) Section of Pit near the Kilns. 
From Mr. Plant's MSS. 

Shale - 

Limestone 

Shale - 

Limestone 

Shale 

Limestone - 

Shale •- - - 

Limestone 

Shale 

Limestone 

Shale - 

Limestone 

Shale 

Limestone 

Shale 

Limestone 



Ft. 


in. 


5 








9 


2 








6 


1 








5 


1 


3 


4 


7 











6 


1 


6 





6 


1 


6 


0- 


5 



Total depth 

Leicester. 



Ft. 


in. 


3 


7 





3 





6 





5 





8 





3 





6 





4 


1 








4 





8 





6 


1 


9 





3 


1 





1 






13 



The following are taken from the Reports of the Britwh Association 
on the cu-culation of underground waters, with the omission of some of the 
correlations which are incorrect. The additions in italics are from Mr 
Plant's MSS. ; those in square brackets are our explanation of the state- 
ments : — 



*These are called " Drift " in the original. 
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Messrs. Fielding and Co. [? Bond Street, 201 feet above o.d-.] 

B. A. Heport, 1875, p. 134. 

Well, 8 feet diameter. No borehole. 

Water stands at 35 feet, reduced by pumping to 10 feet. 

Ft. in. 
.Soil - - - . 2 to 6 

Clay and sand and, sharp sandy gravel [valley deposit] - 10 

Red marl - 30 

Red and- grey marl [with skerry and some] beds of sand- 
stone, alterpating and full of ripple marks 29 

Total depth - - 75 



Messes. Fielding and Co., Bond Street, 214 [201 ?] feet above o.d. 

B. A. Report, 1889, p. 74. 

Well, 50 feet. Boring, 80 feet. Sunk July, 1884. 

Water stands 20 feet from the top. 

Soil ------ - -- ■- -- 

Boulder-clay [valley deposit] 
Marl with two gypsum beds - 
Shales with gypsum [marls and skerry] 
Sandstone - 

Shales [marls and skerry] 
V Red marl with four gypsum beds [and some] white sand- 
stone - - , 

Total depth- -- - - - - -131 



Messrs. Hodges and Sons [? Lo-btee Brown Steeet, 200 feet above 
O.D,], 206 feet above o.D. 

B. A. Report, 1875, p. 134, 
Well, 90 feet, 9 feet diamejier. 
Water stands at. 50 feet. 

Drift [valley deposit] 
Red marl 
Sandstone- [■?] 

Total depth 90 



Messes. Piokaed and Sons [? Oxfoed Street, about 200 feet above o.d.] 

206 feet above o.d. 

B. A. Report, 1875, p. 135. 

Well, 75 feet, 8 feet diameter. . , ^ ,. 

Water stands at 3.0 feet. ..... 

Drift [valley deposit] 

Red marl - - ,-.--- 

Sandstone [? marl and skerry] - . . - 

Total depth - - - ■ 75 



Ft. 


in. 


1 





14 





35 





16 





- 14 





11 





40 






Ft. 


in. 


10 





35 





45 






Ft. 


m. 


15 





25 





.35- 






Ft. 


in. 


10 





30 





40 
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Messrs. Everard and Co., Southgate Street Brewery, 20.3 feet 

above o.D. 

B. A. Eeport, 1875, p. 135. 

Well, 50 feet, 7 feet diameter. 

Water stands at 15 to 20 feet. 

Ft. in. Ft. in. 
Clay, etc. [made ground] - - - 30 20 

Sandstone [? marl and skerry sandstone] 20 SO 

Total depth - - 50 

Messrs. Rust and Co. [St. Nicholas' Square, 200 to 205 feet above o.D. 
B. A. Reports, 1875, p. 135. 
Well, 80 feet. 
Water stands at 40 feet. 

eiilr, s^nd, and gravel -Y^^^^^^ ^^^ S^^^^^^{ 
Alternate bands of sandstone and red clay 

Total depth ----- - - 80 

Messes. Bates and Sons' Brewery, Upper Charnwood Street 
203 feet above o.D.* 

B. a. Reports, 1878, p. 387. 
Well, 62 feet [1], 6 feet diameter. 
Water stands at 30 feet. 

Drift - - - - .*-.-, 

Marl ----- . - - 

Total depth - - - - - - - 60 

Messrs. Gimson and Co. [Vuloan Street, above 195 feet above o.d.], 
212 feet above o.D. 

B. A. Reports, 1878, p. 387. 
Well, 64 feet, 6 feet diameter. 
Water stands at 30 feet. 

Drift [1] - - - 

Marl - - - - - - 

Total depth - . . - 64 

Messrs. W. Gimson and Sons, Church Gate, Near St. Margaret's 
Church, 183 feet above o.D. 

B. A. Reports, 1878, p. 388. 

Well, 70 feet from street level, 8j feet diameter. 

Water stands at 55 feet. 

Gravel, sand, and clay - . - . 

Marls - 

Hard blue rock stone 



Ft. 


m. 


8 





- 52 






Ft. 


in. 


- 6 





58 






Total depth - 



Ft. 


in. 


- 10 





- 25 





35 





70 






* The lower part of this section is given on p. 69, under the heading 5i, 
Charnwood Street. 
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Messks. Cooper, Corah and Sons, St. Margaret's Works [Canning 
Street, about 174 feet above o.d.]. Sunk in 1876. 
B. A. Reports, 1880, pp. 105, 106. 
Well, 26 feet ; diameter, 3 feet 6 inches. Bore, 58 feet ; diameter, 

4 inches. 
Water stands at 72 feet, 6 feet below neighbouring canal. 

Ft. in. 
Gravel and soil - - - - - - 10 

Marl - ... - 48 

Layers_ of hard and soft sandstone - - 26 

(Running sand at the bottom.) 



Total depth . - §40 

Messrs. Scott and Sons, Bay Street Mills [177 feet above o.d.I. Sunk 
in 1860. 

B. A. Reports, 1880, p. 106. 

Well, 45 feet ; diameter, 4 feet. Bore, 25 feet ; diameter, 4 inches 
Water stands 15 feet from the surface, about 8 feet below canal. 

Ft. in. 
Clay and gravel - - - 12 

Marl - - - 36 

Sandstone [probably marl and skerry] 22 



Total depth - - - 70 

Messrs. Jessop and Co., Friday Street [177 feet above o.d.]. Sunk in 
1876. 

B. A. Reports, 1880, p. 106. 

Well, 33 feet ; 4 feet diameter. Bore, 37 feet ; 4 inches diameter. 

Water stands at 50 feet. 

Ft. in. 
Clay and gravel 12 

Marl - - - 38 

Sandstone [?] - - 20 



Ft. 


in. 


- 20 





25 





- 45 





60 






Total depth ... . - 70 

Messrs. Davis and Co., London Road, 220 [209] feet above o.d. 
B. A. Reports, 1889, p. 75. 

Well, 70 feet ; 6 feet diameter. Bore, 80 feet ; 6 inches diameter. 
Water stands at 20 feet. 

Drift [?] .--...... 

Marl with gypsum beds 

Sandstone and shales 

Red marl with gypsum beds, and thin beds of sandstone 

Total depth - - 150 

Messrs. Raven and Co., Wharf Street, 186 feet above o.d. 
B. A. Reports, 1889, p. 75. 

Bore, 120 feet, 7 inches diameter ; 84 feet, 6 inches diameter. 
Water stands 20 feet from the surface. 

Ft. in. 
Drift.* Below the level of Wharf Street - - 8 

Marls. Marl, 10 feet ; chocolate marl, lb feet 25 

Sandstone A. White sajidstone, 59 feet - - - - 30 

* The "Drift" is probably hypothetical. The boring appears to have 
commenced in the basement at a depth of 8 feet below the street. Mr. 
Plant's MS. notes, which are given in italics, differ considerably from 
tb$ correlation published, 
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Messes. Raven and Co.-cont '■■ 

-■-"■'■ Ft. in.' 

Middle sandstone B.- - , - 20 

Lower shaly sandstone C: - - - - - ' — 22 

Bed marl with gypsum bands. Marly beds with gypsum, 

79 feet • ■ - - - - - - - 69 

Red marl with bands of shaly sandstone. Red marl with 
bands of sandstone, 33 feet ' 30 . ; 



Total depth .- 204' 

The following sections numbered 1 to 13 are from Mr. Plant's MSS. 
(1) Bay Street Whaef (boring). 



■ 


Ft. 


in. 


Soil and red clay 


17 





Soft silicious white sandstone* 


2 





(of same character as thick bed at cutting) 






Red clay 


10 






Total depth 29 

(2) Midland Railway (Excavation at the Station). 

Ft. in. 

Drift clay and gravel - - . 20 
Hard green drab arenaceous clay, extends all over the 

excavation as a floor - 3 



Total depth 23 

(3) Hinckley Road, Junction with Narbokough Road. 

Keuper sandstone thins out, and is succeeded by a blood-red 

chocolate sandy clay. 
Depth of grey sandy shales exposed, 10 feet. 

(4) Newfoundpool (boring).— Keuper, 1,000 feet. 

(5) HUMBERSTONE (well). 

Ft. in. 

1. Soil, sand with rolled Oolite pebbles - 2 

2. Drift composed of Lias, Oolite with Belemnites, and 

blue shale with pyrites, blocks scored and grooved 66 

3. Fine (grey pink) sands, appears to crop out in valley 9 

(6) Mowmacee Hill (boring). 

Feet. 
Drift clay - . - . \ 

Gravel and sand with Oolitic boulders j 120 

(7) EviNGTON - Fields Deep Sewer (Eastern).— St. Stephen's Road or 

Melbourne Road [?]. Depth 20 to 30 feet, stiff Boulder-clay with 
erratics. 

*Cut through at Bowman's Well, Frog Island- 
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(8) Bust's Factoey, Holy Bones (sinking).* 



— 


Thickness. 


Depth 




Ft. in. 


Ft." in. 


Made soil and black earth \ mostly made /- 
Alluvial clays, etc. / ground \- 


10 


10 


35 


45 


Keuper sandy shales 


3 


48 0- 


Chocolate marls 


3 


51 


Green marls 


1 


52 


Chocolate marls 


3 


55 


Alternate layers of sandy shales and green 






marls 


20 


75 


Eed clay 


1 


76 



(9) Jakeom's Well, Feebhold Lane, Stoneygate. 



Thickness. 



Alluvium [1] 

Lias shales and limestone 

Keuper marls 



Ft. in. 

3 

96 

6 



Depth. 



Ft. in. 

3 

99 

105 



(10) Bond Street. — Sewer in Clay and sand 14 feet. 

(11) Nbwaeke.— Sandstone reached. 

(12) Newaeke Street, into Newaeke.— Thin bed of sandstone. 

(13) Causeway Lane (Well). 
Alluvium [?]. ' 

Marls. 
Sandstone. 

The following, numbered 1 to 30, are taken from notes made on a- map 
of Leicester by Mr. Plant :— 

(1) Grey Feiars. 

Ft. in. 

Soil 2 

Coarse gravel 4 

Sand - - 2 

Gravel 4 

Red-clay - 2 



Total depth 14 



(2) Grey Feiaes.— Angular erratics at 20 feet. 



(3) Whaef Street. — Red and yellow sand from Russell Square to top of 

Wharf Street. Red marl and dark sand opposite Wnarf Street, at 
top of Rutland Street. Thin clay underlies the sand. 

(4) Geanby Steeetand Rutland Steeet. — Elephant's teeth in Drift 

with large erratics. 

* May be the same as that given on p. 76, 
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(5) Geanby Street and Horsefaie Steeet.— Eed sand at 4 feet, 12 

feet tMck. 

(6) Clock Towee. — Red sand at 6 feet. 

(7) Bond Street.— Blue stiff clay mottled red. 

(8) Church Gate (North end).— Blue stiff clay mottled red. 

(9) Bay Steeet. — Keuper shales at 6 feet. 

(10) Lower Brown Street. — Keuper shales at 55 feet. 

(11) Old Gas Works.— Drift sand, red. Shales of Keuper at 55 feet 

below 5 feet red marl. 

(12) Upper Tichboene Street and St. Stephen's Eoad.— Erratic 

blocks. Sandy clay. Blue sandy mottled clay, rolled boulders and 
blue-grey partmgs. 

(13) Leadenhall Street. — Earth and soil 2 feet. Blue coarse gravel and 

sharp red gravel with flints down to 12 feet. 

(14) Cemetery. — Stiff red clay with boulders up to two tons. Flints, etc. 

Gypsum bed at 10 feet. 

(15) Cattle Market. — Stiff red clay. Boulders, granite, one to three 

tons. Gypsum at 12 feet. 

(16) Dane Hills. — Middle bed of Keuper at surface. 

(17) St. Nicholas Street. — Soil 2 feet. Grey clay, chocolate clay. 

Lower shales of Keuper. 

(18) Lunatic Asylum, field north of. Sand at 4 feet, 10 feet thick. 

(19) Rawson Street.— Soil 1 foot. Fine red sand 11 feet. At bottom 

many erratics, not Leicestershire. 

(20) Regent's Road, end of Salisbury Road. Soil 1 foot. Stiff blue 

mottled clay 6 feet, rolled erratics, flints, etc. 



(21) Victoria Road.— Soil 1 foot. Stiff mottled blue and red clay with 
patches of •"^"•^ u^^Un— ■ ;« „-<.«.,„:^ — o — i oc — j_ — :j. ^^ 

feet deep. 



patches of sand. Boulders in profusion. Sand 35 yards wide, 10 
fe(- ' 



(22) Victoria Road and Lancaster Street.— Thick bed of sandstone 

8 feet below the road. 

(23) Victoria Road, field south of road, opposite corner of cemetery Soil 2 

feet. Stiff red mottled clay. Flints numerous. Erratics. Block of 
granite (10 tons) at 12 feet. 

(24) ViCTOEiA Paek.— Soil 2 feet. Clay mottled with sand to 30 feet. 

(25) Market Place.— Angular erratics at 20 feet. 

(26) Abbey Paek Road (South end.)— Gravel with tusk of Mammoth, at base 
resting on red clay. 

(•n) Abbey Paek Road, a little north of the south end.— Mhinoceros teeth, 
Swccinea, Lymnea, etc. 

(28) Welfoed Road, Opposite the Cemetery.— Boulder- clay 14 feet, with 
worn Lias limestone. Sand and blue clay with large and smaU pebbles 
much rounded and scratched. 

(29) HuMBEESTONE Gate, Secular Hall.— Bed of red sand, 

(30) St, Stephen's Road.— Drift 3Q fe?t, 
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The following sections numbered 1 to 29 are taken from Mr. 
Montagu Browne's very detailed account of "The Geology of the Borough 
of Leicester."* In this account there are between 200 and 300 sections ; 
from these we have selected those which have a bearing on the mapping, 
or illustrate special points in the geology of the country. Some of these in 
particular districts we have summarised, instead of giving each individual 
section : — 

(1) Hinckley Egad, 45 Yards West or Fosse Road. 

Macadam and gravel 

Grey shale and sandstone 

White sandstone - 

Grey marl, hard 

White sandstone, very hard (indef.) 

Total depth - 

(2) Junction of Hinckley Road and Fosse Road. 

Macadam 

Grey shale, soft 

White sandstone 

Skerry 

White sandstone 

Skerry 

Red marl (indef.) 

Total depth 

(3) Middle of West Street, Braunstone Gate. 

Filling - ... 

Black clay - 
Sandy gravel 
Sand - 
Gravel (indef.) 

Total depth - - 15 3J 

(4) Beiton Street, Half- Way Between Narborough Road and Rivbe 

[About 550 yards south-east of No. 2.] 

Ft. in. 
Soft grey marl - - - - - - 2 

Hard grey marl - - 6 

Soft grey marl - 2 

Red marl (indef.) - - - 5 6 

Total depth - - 15 6 

(5) On Boulevard, Near Mill Lane Wharf. 

[Average of three sections.] 

Filling - ... 

Blue clay 
Gravel and sand 



Ft. 


in. 


1 


8 


2 


5 


1 





4 


6 


1 


5 


11 





Ft. 


in. 





3 


2 


2 


1 





4 


1 





7 


4 


6 


3 


11 


16 


6 


Ft. 


in. 


5 


1 


1 


5 


4 


10 


3 


11 





Oi 



Ft. in. Ft. 


in. 


5 10 to 7 


11 


2 „ 6 


4 


4 8 „ 7 


9 



* Trans. Leicester Lit. Phil. Soc. 1893, p. 123 et seq. Smce this memoir 
has been in the press Mr. Browne has published several sections on the 
Beaumont Leys Estate. Ibid. 1902, p. 7 et. seq. 
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Ft. 


m.- 


3 


11 


3 








6 


5 


10 


2 


9 
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(6) Junction of Mill Lane and Beudbnel Street. 

Made ground 
Loamy gravel 
Brown clay- 
Sand and gravel - - 
Red marl 

Total depth - - - - ... 16 

(7) Havelock Street. 

[Average of four sections.] 

Ft. in. Ft. in. 

Made ground - - 2 1 to 4 

Dark clay and soil 2 5 „ 4 2 

1 Yellow clay 1 „ 2,8 

Sandy gravel 2 7 „ 5 1 

Total depth of superficial beds- 11 6 to 13 

(8) Junction of Asylum Street and Eichmond Street. 

Ft. in. 

Filling 10 

Skerry 1 

, Sandstone 2 

Skerry - 1 Q 

Sandstone 1 

Skerry - - - 3 

Total depth - 18 

(9) Castle Yard, Opposite Centre of St. Mary's Church. 

Ft. in. 
Filling - - - - 7 

Soil, bones, etc. .... 30 

Gravel, sand, and clay 6 

Red marl - - - - 15 



Total depth 31 

(10) The Newarke to the End of Grange Lane. 

[Average of four sections.] 

Ft. in. Ft. in. 

Filling - - - 4 to 6 

Loam, sand, and gravel - 2 „ 4 



Total depth of superficial beds - - - 7 to 10 

(li) Infirmary Square and Aiong Lancaster Street to the Railway. 
Several sections only showing filling over red marl. 

(12) Aylestonb Road, Opposite End of Knighton Street. 

Ft. in. 
Filling 2 9^! 

C3ay with stones 2 I ! 

Sand - - - 2 3^-' 

Total depth -'■.-.---- 70 
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13) Castle Street, Messes. Eveeard and Co.'s Beeweey. 
Well sunk in 1886, 45 feet from the~one given on p. 

Cellar below roadway - 

Pump pit, stated to be excavated in " the ordinary town 
filling " 

Bed marls 

Indurated red marls 

Red marls and grey marls in layers, with harder 
" skerries " 

Indurated grey marls and sandstone with grey marly part- 
ings (" skerries ") 

Grey marl 

Red marl 

Red and grey marls and " skerries " and a little gypsum 

Red and grey marls with gypsum, apparently in consider- 
able quantity 

Reddish chocolate and grey, sandy, much indurated marls, 
with stainings of manganese 

Total depth 

(14) Botteell's Yaed, Sottthgate Street. 

Black soil and various filling 

Roman wall (3 feet 6 inches in width) 

Red marl 

Total depth 



V6. 




Ft. 


in. 


10 





11 





10 





29 





5 





9 


.0 


3 





14 





13 





42 





4 


6 


150 





Ft. 


in. 


60 





9 





5 






74 



(15) Abpey Lane. 



[Average of five sections.] 



Ft. in. Ft. in, 
7 8 to 13 



Sand and gravel, with clay in places 
Red and grey marls below. 
(16) Eastern End of Sanvey Gate, Messrs. W. Gimson and Sons 
[About 120 yards from the one given on page 76.] 
Supply of hard water very abundant, stands at 17 feet. 

Ft. in. 

Filling - I 

Gravels - 20 

Red and grey marls - - '0 



Total depth 

(17) Neae the Noeth-West Coenee oe Spinney Hill 
Measured by Messrs. Hodges and Bates. 

SoU 

Drift clay 
Bluish clay 
Shales, light-coloured 
Darker shales 
Still darker shales 
Bone bed 
Tea-green marls - 



32 



Park 



Ft. 


m. 





6 


3 





2 





2 


4 


- 1 


8 


1 


10 





1 





10 



Total depth 



12 3 
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(18) Meee Road, in Man-hole about 320 Feet North of End 
OP St. Peter's Road. 

Measured by Messrs. Bates and Hodges. 

Soil and glacial drift, containing rolled pebbles, etc. 
Rubble or decomposed limestone, containing spines of 

Echinus and plates of Pentacrinus 
Band of fossiliferous limestone, containing Ammonites 

Johnstoni . - - - 

(Further S.S.E. this bed increases to 2 feet.) 
Shales - - - 

Nodular band with overlying ferruginous seam 

Total depth - - • 15 4 



(19). Mere^ Road, 8 Yards North op Kerb op Ashbourne Street 

Ft. in. 

Humus - " 9 

Clay (rainwash), stiff, reddish, with a few pebbles 6 
Yellowish-grey Bhsetic clay, with impersistent rusty bands 

and small limy lumps [race] 3 
Rhaetic limestone, large, nodular, ovoid and septariform, 

with calcite ; reported as being " horse- backed "- 5 to 6 
Shales, reported as being of the same nature, but more 

" dicey " - - - 94 



Ft. 


in. 


8 





2 








4 


3 


10 


1 


2 



Total depth 14 



(20) Mere Road, Summit op Hill Opposite Park Gates. 

Boulder-clay - - - 9 6 

Rhaetic " grey rock " 10 



Ft. 


in, 


4 





3 






Total depth - 10 6 

(21) Dale Street, 89 Yards prom Kerb in Mere Road. 

Lower Rhaetic shales - 
Bone bed (indef.). 
Tea-green marls 

Total depth 7 q 

(22) South Knighton University Road, 118 Feet from Kerb 

OF Knighton Church Road. 

Sandy drift [valley deposit] 6* g" 

Yellow shales - 2 9 

Dark shales 2 ' 

Light grey fissile limestone, containing minute Ammonites 
— Am. planorbis ---..-..Qg 



Total depth 



11 G 
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(23) Sbwbe in Field South-west of End of Knighton Church 
Egad, 145 yards West of Cross Hedge. 

Ft. in. 

Humus, rainwash 1 

Stiff yello-wish clays or marls - 4 

Lower Lias limestone, 3 to 4 inches 3 

Dark shales, not proved. 



Ft. 


in, 


1 





3 








4 


4 


6 



Total depth - 5 3 

(24) At Cross Hedge, 95 Feet West of the Preceding Section. 

Ft. in. 

Humus, rainwash - - - - - - 1 2 

Stiff yellow clays or marls, showing but little lamination, 

and partly or wholly reconstructed 3 6 

Ehsetic shales, thickly laminated 4 4 

Total depth 9 

(25) Knighton Church Lane, in Line with Pond. 

Filling 

Bhaetic dark grey shales - 

Ehsetic nodular limestone, 3 to 4 inches - 

Ehsetic bluish-black shales 

Total depth - - 8 10 

Sections just above this show the commencement and gradual thickening 
of the drift. 

<26) Aylestone Eoad, About 50 Yards North of Cat's Lane. 

Ft. in. 
Alluvium, very sandy, free from stones, apparently tinged 

with a little Keuper red marl - - 10 

Alluvium, nearly black, apparently composed of vegetable 

matter. EoUed and 'subangular large flints at base - - 2 
Sandy, reconstructed, Keuper marls - - 2 

Total depth - - - - 14 

(27) Eichmond Eoad, Aylestone Park, 50 Yards from Lands- 
down Egad. 

Ft. in. 
Filling - - - _ - - 1 3 

Sands and gravel, with large blocks of Carboniferous sand- 
stone, containing plant-remains - 6 
Eed marl - 13 



Total depth - , 8 6 

(28) Aylestone Eoad Gas Works. [Trial hole about 200 yards 

from the road.] 

Ft. in. 
Made ground - --•- - - 40 

Humus "--.-iO 

Stiff clay (homogeneous, with no stones), changing in colour 
from yellow to grej' - - - 5 



Ft. 


in 





10 





10 





1 


1 








1 


1 








1 





10 





9 





1 
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Stiff dirty, clay, with flints and pebbles 

Dirty gravel, with flints and pebbles -■ 

Eusty red band 

Bather dark gravel, rather coarse and stony 

Eusty red band 

Greyish coarse gravel and sand, with quartz pebbles 

Eusty red gravel 

Eather coarse gravel and sand, with quartz pebbles 

Fine sand and quartz pebbles 

Eusty red gravel and boulders, with a few broken, pieces of 

Upper Keuper Sandstone, and antler of Eeindeer 
Upper Keuper grey and red marls. 

Total alluvial beds - • H ■? 

(29) Flood-Works Basin, Just North of the Viaduct on the 
BuETON Eailway. 

Humus 

Stiff dirty clay, with flints and pebbles 
Dirty gravel, with flints and pebbles - 
Greyish coarse silicious sand and gravel 
Coarser gravel and sand with quartzites and other pebbles 
Grey marls (" skerries "), cuboidal, and apparently shat- 
tered 
Sandstone, with stains of vegetable matter - 
Grey and red marls - - 

Total depth - - 31 5 

[The engineer's assistant states that a bed of flagstone in the lower part 
was so hard that it had to be blasted.] 



The following sections numbered 1 to 20 are from information obtained 
during the making of sewers. 

Oommunicated by Mr. Norman Scorgie, 

(1) Chuech Gate and Sanvey Gate, neae the Church.— Sand and 

gravel, 11 feet. Eed marl. 

(2) Sanvey Gate.— Made ground from 8 to 15 feet. Marl. 

(3) Junction of Noethgates and Sanvey Gate.— Soil, etc., 9 feet. 

Gravel, 1 foot 6 inches. Marl. 

(4) Junction of Northgate Lane and Northgates.— Made ground, 

12 feet. Marl. 

(5) Feiaes Eoad (centre).— Made ground, 17 feet. Gravel. 

(6) Noethgate Street.— Made ground, 6 feet to 8 feet 6 inches. 

(7) Chaelotte Steeet.— Made ground, 10 feet. Gravel. 

(8) Alexandee Street.- Made ground, 10 feet. Gravel 2 feet. Marl. 

(9) Sarah Steeet, ' Opposite Euding Street.— Made ground, 14 feet. 

Gravel. 

(10) Bath Lane, Opposite Oeton Street.— Made ground, 16 feet. Marl, 



Ft. 


in. 


1 





3 





2 


3 





6 


1 


2 


2 


3 


1 


3 


20 
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(11) Rath Lane, 92 Feet South of Welles Street. 

Ft. in. 
Made ground 6 

Concrete 5 6 

Made ground (not bottomed) 9 6 

(12) Bath Lane, Opposite Gonty's Dye Woeks. — Made ground, 18 

feet. Marl. 

(13) Friday Street, Corner of Watling Street. — Made ground, 6 

feet 6 inches. Marl. 

(14) Watling Street. — Made ground, 6 feet. Marl. 

(15) All Saints' Koad. — Made ground, 10 feet or more. 

(16) Abbey Gate, Opposite Emerald Street. 

Made ground 

Gravel 

Marl 

(17) Littleton Street. 

Soil, etc. 

Gravel 

Marl. 

(18) Wood Gate.— Made ground, 8 feet. Marl. 

(19) First Field South of Wood Gate. 

Ft. in. 

Soil - - 1 

Gravel- - - 4 feet to 10 

Marl and blue shale 5 feet to 8 

(20) Second Field South of Wood Gate, Near the Eailway. 

Ft. in. " 
Soil - - ' 10 

Gravel - 10 

Blue shale - 3 6 

Eock 1 6 

The following communicated by Mr. Smith. 

Beaumont Leys.— Well 100 feet. Blue clay 97 feet into gravel. Plenty of 
water. 

Beaumont Leys. Farm Nearest Anstey and Farm Nearest Gileoes 
Keseevoie.— Blue clay 15 feet and 27 feet respectively. No water 
in either. 

Mowmacee Cottage.— Blue clay, yellow in upper part, 9 or 10 yards. Not 
much water. 



Ft. 


in. 





9 


11 


3 


7 





19 





Ft. 


in. 


8 





1 


6 
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Ingarsby. 

Railway Station. 
Communicated by J. L. Pattison, 1882, per Mr. W. Whitaker. 






Thickness. 


Depth. 




Ft. in. 


Ft. in. 


Made ground 


3 


3 


Blue clay and sandstone 


4 


7 


Blue clay and stone 


12 


19 


Sand and blue clay 


1 


20 


Blue clay and limestone 


4 


24 


Sand - 


1 


25 


Blue clay and stones 


69 


94 


Hard blue Lias stone 


2 


96 


Blue clay and stone 


13 


109 


Clay stones and pebbles 


6 


115 



Stationmaster reports this is a well 50 feet and boring 50 feet. 
obtained. Have to use rain water. 



No water 



Billesdon Goplow. 

Abstract of account of boring by J. Holdsworth, Phil. Mag.j Ser. III., 
Vol. III., p. 77*:— 



Strong slaty bind, containing about 9 feet of excellent iron- 
stone in beds from 3 inches to 10 inches thick 

Dun marl or bands of freestone, alternating in layers from 
1 inch to 3 inches thick 

Grey rock - .... 

Hard grey or freestone bands, divided by thin bands of 
light blue and black shale, with two thin veins of coalt 

Hard bastard dun, much impregnated with coaly matter 

Very hard striped rock - . 

Eed dun, or, rather, shale - - - - 

Rock beautifully striped with black, white, brown, and 
dun - - - - - - 

Brown dun - - - 

Strong black shale, occasionally finely striped with white 



n. in. 



150 



30 





27 





120 





42 





2 


6 


• 9 





21 





■ 18 





— 


— 



[? Total depth 



- 419 6] 



Billesdon. 

Neae the Beook, Below Feisby (boring). 
Sunk and communicated by Messrs. Thomson Bros. Sunk in 1897. 



•There is a criticism of this account by Conybeare, Phil. Mag., Ser. III., 
Vol. III., p. 112, and a counter reply by Holdsworth, Mag. Nat. Hist, 
Vol. VII., p. 42. 

t The coal was obtained from washings of -the material brought up, and 
13 probably fossil wood or jet from the Lias. 
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Thickness. 


Depth. 




Ft. 


m. 


Ft. in. 


Surface soil 


3 





3 


Clay and stones 


16 





19 


Lias (weathered) - 


125 





144 


Lias (firm) [Am. Bonnardi at 240 feet.] 


348 





492 


Lias with thin limestone beds 


114 





606 


Lias, dark (no lime) 


33 





639 


White limey sandstone [Effervesces strongly] 


9 





648 


Light fireclay 


3 





651 


Dark and broken fakes [shi\y sandstone] 


10 





661 


Brown dun [clay] 


12 





673 


Dark fakes and blaes [shale] 


38 





711 


Dark shaly blaes [with Avicula contorta ?] 


5 





716 


Blue marl 


15 





731 


Marly sandstone with thin gypsum beds 


238 





969 



The following six sections are communicated by Mr. Preston, WeUsinker. 

Asfordby. 

(1) Village.— Blue dicey clay, 30 feet. 

(2) HoLWELL Ironworks. — 35 yards, all clay. 
(.3) Railway Station.— Gravel 5 feet. 

Kirby Bellars. 

(4) The Hall.— Clay 9 yards, then sand. 

Syston. 

(5) Railway Pumping Station.— Sand and gravel 6 yards ; clay 4 yards. 

Rearsby. 

(6) Village.— Shallow wells in sand. 

Seagrave. 

Lodge Farm. 
Information from WeUsinker. Feet. 

Chalky Boulder-clay, rather darker, with less chalk 

towards the bottom - - - 46 

Band of limestone 4 inches thick at- 102 

7 „ „ - 105 

9 ,. „ 108 

Nodular band, Avith water, at 114 
Total depth of well, 40 yards. 
Wells in the village are reported to have from 12 to 15 feet of chalky (l) 

Boulder-clay, with seven or eight floors of limestone below. Total depth, 
about 20 yards. 

The following six sections communicated by Pick and Wells, Wellsinkers. 

dueniborough. 

(1) The Coppice.— Marl free of stones. 
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Barkby. 

(2.) East Side. — Heavy soil, no springs, badly off for water. 

f 
(3.) West Side.— Lighter soil. 

(4.) Barkby Thoepe.— Sand 3 yards ; plenty of water. 

(5.) New York Farm.— Black shale, 52 yards. 

Eeeby. 

(6.) Near Beeby House.— Black shale. 

Beeby. 

Midland Brewery Company. 
Sunk and commuoicated by Messrs. Isler and Co. 





Thickness. 


Depth. 




Ft. 


in. 


Ft. in.' 


Dug well 


27 







Blue Lias with stone 


91 





118 


Eock and blue Lias 


5. 





123 


Blue Lias 


17 





140 


Hard rock 


2 





142 


Blue Lias 


33 





175 


Eock 


4 





179 


Black shale 


8 





187 . 


Eed marl 


5 





192 


Eed marl with gypsum 


6 





198 


Eed marl 


5 





203 


Eed marl and shale 


5 





208 


Eed and blue marl 


50 





258 


Eock 


4 





262 


Eock and red marl 


3 





265 


Hard rock - 


2 





267 


Eed and blue marl 


3 





270 


Eed marl and rock 


15 





285 


Hard red marl 


6 





291 


Hard rock 


1 





292 


Hard red marl 


16 


6 


308 6 


[Omitted] 


66 


6 




Hard rock 


2 





375 


Hard red marl 


15 


10 


390 10 



Hoby. 

Communicated by Mr. Shelton, Wellsinker. 
Wells in the village generally. 
Soil and loamy mixture, 4 feet. 
Sand and sharp gravel, 9 feet or more. 
Blue stone, solid. 
Yellow clay. 
Some wells in clay and gravel. In red clay at Hill House. 
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Frisby on the Wreak. 

Communicated by Mr. Shelton. 
Public HouaE.— All quicksand. 

The following three sections communicated by Mr. Smith, Wellsinker. 

Swithland. 

Wood Fabm (on west side of wood).— Eed marl 36 feet on to slate. 

Groby. 

Near the School.— 36 to 50 feet into sand. Plenty of water. 

Glenfield. 

Land Society.— Deepest well about 60 feet. Blue and red clay 50 feet, 
sand below. 

Austey. 

Papeemill Company. [North side of the village] 225 feet above o.d. 

B; A. Reports, 1875, p. 137. 

Shaft, 102 feet ; diameter, 8 feet ; bore, 85 feet ; diameter 

3 inches. /I*! 
No water ; bottom of bore in gypsum. 

Ft. in. 
Drift, stiff brown Boulder-clay with rounded pebbles [with 

lumps of black clay (shale) and pyrites] - - 70 

Red marl with layers of gypsum (6 inches to 12 inches) and ^^ 
white and blue clay (dicey), f Another account gives 
80 feet red marl and 10 feet skerry 1 - - 117 



Total depth 187 

The boring ceased at a bed of gypsum so dry that a match could be 
ignited at the bottom. 

Ratcli£fe. 

College, Quadraiigleof. Sunk in 1843. 312 feet above o.d. 

B.A. Reports, 1878, p. 387. 
Well 156 feet, diameter 6 feet. 
Water stands at 8 feet. 

[There is no detailed section given, but the nature of the rock is stated 
to be " Lower Lias and Upper Keuper Marls and. sandstone." This is 
erroneous, as shown by information obtained by the college authorities 
in 1893, and kindly communicated to us per the Rev. J. Cappella. In 
this year the well was repaired, and samples of the strata taken at about 
every 11 feet, with the following result : — 
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Feet. 

Clayey sand with small pebbles and specks of chalk at 11 

Clayeysand with small pebbles and specks or rather coarser „ 33 

Grey clay, probably dark when wet ,, 44 

Gritty sand with clayey partings and small stone? „ 55 

Grey (blue) clay with sandstone, chert, etc. ,, 66 

Grey (blue) clay with chalk, etc. ,, 77 

Coarse, sand with fragments, little marl - ,, 88 

Red marl with a grey patch „ 99 

f White quartzose sandstone ,, 102 

Eed marl streaked with grey ., 110 

Red sandy marl with grey specks „ 121 

From the above it will be seen that there is no Lias or Rhsetic in this 
well, as stated in the Report, but that the strata passed through might 
be correlated according to the following summary. 

Ft. in. 
Boulder-clay with a parting of sand, and possibly a bed 

of sand at the base - 88 

Red marl with a bed of sandstone, probably" the same 

as that which crops out in the village - ' C8 



Total depth 156 

_ Mr. G. Hodson states that this well, which was 139 feet deep, was con- 
tinued by boring to 241 feet ; the Waterstones being reached at 220 feet. 



Glen Parva. 

New Baeeacks. About 300 feet above o.d. 

B.A. Reports, 1878, p. 387. 

Shaft 100 feet, diameter 6 feet ; bore 150 feet, diameter 6 inches. 

Very little water, hard what there is, and that is thought to be 
surface drainage. 

Ft. "in. 
Drift -...:- 10 

Lower Lias with thin limestone 40 

Rhsetic [mostly tea-green marl] - 20 

Chocolate marls - 30 

Red marls, chocolate colour - 150 



250 



Blaby. 

Hospital about a Mile S.E. or the Village. 

Communicated by Messrs. Simpson and Harvey. 

Two wells, the one at the top of the field about 90 feet deep, one at 
the side about 35 feet deep. 

Ft. in. 

Soil - - 6 

Brick clay - - - 20 

Bluish clay --70 0? 

A vein or pocket of sand at the 35 feet depth. 
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Countesthorpe. 

Boeing at the Cottage Homes. 
Communicated by Messrs. Le Grand and Sutcliff. Sunk in June, 



1892. 



— — 


Thickness. 


Depth.. 




Ft. 


in. 


Ft. in. 


Well [Drift 87 feet] 


103 





- - 


Red marl 


28 





131 


Red marl and gypsum 


6 


6 


137 6 


Marl and gypsum 


41 


6 


179 


Sandstone - 


1 


2 


180 2 


Blue and red marl 


9 


10 


190 


Slate and blue marl [skerry] 


6 


6 


196 6 


Blue and red marl 


3 


6 


200 


Red marl and gypsum 


102 





302 


Red marl 


43 


6 


345 6 


Sandstone 


3 





348 6 


Red marl 


8 


6 


357 


Sandstone 





3 


357 3 


Red marl rock 


4 


3 


361 6 


Red marl rock 


31 


4 


392 10 


Hard rock 





6 


393 4 


Red marl 


83 


2 


476 6 


Rock 





6 


477 


Red marl 


72 





549 


Blue marl rock 


2 


6 


551 6 


Red marl 


46 


6 


598 


Red and blue marl and red sandstone 


2 


6 


600 6 


Red marl - 


4 





604 6 


. Red sandstone 


10 





614 6 


Marl and blue sandstone 


8 





622 6 


Red marl - 


4 


3 


626 9 


Granite* 


2 


9 


629 6 


Red marl 


3 


6 


633 


Granite 


4 


8 


637 8 



No supply of watei . 

Melton Mowbray. 

Boring for town supply about 200 yards west of G.N.R. and L.N.W.R. 
joint station. About 260 feet above o.D.t 

Ft. ■ 
Loam and gravel 14 

Boulder-day (?) - - - 24 

Lower Lias 230 

Rhaetic (dark shaly clay and stone) 16 

Keuper Mail (Red and grey marls with bands of gypsum 
and bands of grey sandstone in the lower part) 247 



m. 


8 
4 

10 



532 10 

Water rises to 120 feet below the surface, from the gypsum beds as well 
as the sandstone. 



* This is probably a similar rock to that described on p. 116. 
t Details of this section are given in the Survey Memoir descriptive 
of Sheet 70. " The Geolo^of the South-west Part of -Lincolnshire," p. 147. 
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BORINGS AND WELL SECTIONS. 



Saxby. 

Trustees of the late Earl of Dysart. Situated near the river, and half-way 
between north and south of enclosure No. 89, or 2,500 Plan No. XX. 8 , 
of Leicestershire. 





Thickness. 


Depth. 




Ft. 


in. 


Ft. in. 


Soil and blue clay 


14 





_ — 


Nodular limestone rock 


2 


6 


16 6 


Blue clay 


31 





47 6 


Rock 


2 





49 6 


Blue clay 


76 





125 6 


Rock (small supply of water from this rock) 


7 


6 


133 


Clay - 


92 





225 


Rock (water found here) 


4 


6 


229 6 


Clay and soft rock 


2 





231 6 


Rock 


8 


6 


240 


Clay - - 


36 


6 


276 6 


Rook (a little more water found in this rock) 


5 





281 6 


Clay 


16 


6 


298 


Rock 


4 





302 


Clav 


7 


6 


309 6 



Oakham. 

One mile west of the town. About 350 feet above o.d. 
B.A. Reports, 1879, p. 161. 

Sunk about five years before, and deepened several times. 
Shaft 80 feet. Diameter 7 feet. No driftways. 

Water stands at adouc 40 feet level, not perceptibly reduced. 
Very sweet and pleasant water, used solely for brewing. 

Ft. in. 

Drift - - 4 

Upper Lias clay 30 

Marlstone rock - - 18 

„ sands ... - - - 28 



SO 
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APPENDIX II. 
CATALOGUE OF FOSSILS 

RECORDED FROM THE 

TKIAS, EH^TIC AND LIAS FORMATIONS OF LEICESTERSHIRE 
AND RUTLAND, OR JUST BEYOND THE BORDERS OF THOSE 

COUNTIES. 

This Catalogue of the Trias, Rhsetic, and Lias Fossils of, 
Leicestershire and the immediate neighbourhood has been com- 

f)iled from the works of the different authors enumerated in the 
ist given below. 

The narrow columns give the horizon at which the species has 
been recorded, the several observations being noted by an initial. 
When the reference is not sufficiently explicit to determine at 
what particular zone the species occurs, the observation is entered 
in one of three columns denoting the general divisions of the 
Lias. 

The names of species are printed in three forms of type : those 
now recognized being in Clarendon characters, the synonyms of 
these in italics ; while the uncertain and doubtfully determined 
forms, as well as the MS. names of species which have not as yet 
been figured or described, are placed in small oapitals. 



Keferenoe 
Initial. 


Author 6r Museum. 


Works referred to. 


A. 


D. T. Ansted. 


Physical Geography and Geology of the 
County of Leicester, 1866. 


B. 


Montagu Browne. 


The Vertebrates of Leicestershire, 1889. 
Leicester Lit. Phil. Soc. for 1893, p. 123. 
Brit. Assoc. Rep. for 1896. 


Ba. 


E. F. Bates and L. Hodges. 


Rh!9tic3 at Spinney Hills, Leicester Lit.' 
Phil. Soc. for 1886, p. 22. 


Bm. 


British Museum. 




J. 


J. W. Judd. 


Geology of Rutland. Geological Survey 
Memoir, 1876. 


Jm. 


Jermyn Street Museum. 


. 


H. 


W. H. Hudleston and E. Wilson. 


Catalogue ol British Jurassic Gasteropoda- 

1892. '^ ■ 

Quart. Journ. Geol. Soc, vol. xxzii., p. 212, 


Hn. 


W. J. Harrison. 






1876. Geology of Leicestershire and 






Rutland, 1877. 


L. 


Leicester Museum. 




M. 


J. Morris. 


Catalogue of British Fossils, 1864. 


■N. 


A. J. Jukes-Browne, and others. 


Geology of South-west part of Lincolnshire, 
with parts of Leicestershire and Not- 
tinghamshire (Explanation ol .Sheet 70). 
Geol. Survey Memoir, 1886. 


P. 


J. D. Paul. 


Section on the 6t. Northern Railway near 
Thurnby. Leicester Lit. Phil. Soc., 1883, 
p. 60. 

Leicester Lit. Phil. Soc. for 1876, D. 43. 


PI. 


James Plant. 






Quart. Jonrn. Geol. Soc. 1866, p. 369. 


Q. 


H. E. QuUter. 


Leicester Lit. PhiL Soc. for 1883, p. 
61, and 1884, p. 86. The Lower Lias of 
Leicestershire, GeoL Mag., dec. Hi., vol. 




~ 


iii.,p. 59, 1886. 


s. 


Geological Survey. 


Collected and determined by the officers 

of the Survey. 
The Rhiotio Section at WIgston. Geol. 


w. 


E. WUson and H. E. Quilter. 






Mag., dec. iii.. vol. i., p. 415, 1884. 




E. Wilson. 


British Liassii.- Gasteropoda. Geol. Majj., 
dec. iii., vol. iv., p. 193, etc. 1887. 




E. Wilson and W. D. Criclf. 


The Lias Marlstone of Tilton.Geol. Mag., 
dec. iii., vol. vi., p. 296, etc. 1889. The 
List given by B. Wilson in Mid. Nat. 
1885, differs from this, but we take the 
later one as being the most correct. 


Wo. 


A. S. Woodward and C. D. Sherbom 


Catalogue of British Fossil Vertebrata,1890. 


3. 


Various authors. 


Reference given in last column. 
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PLANTS, FORAMINIFERA, COJLENTERATA. 





1 

1 


i 


Lower. 


Middle. 


Upper. 


1 


1 


1 
1 

t3 




8 P E C.I E S. 


1 


1 

s 

(S 

B 


1 

i 

s 

< 


1 

a 


1 

a 

< 


1 

a 


"o 

o 

1 

a 


OQ 

s 
a 

4 


1 


1 

.2 

a 

■at 


1 
4 


s 
1 


■i 

1 
s 

o 

a' 


LOCALITIES 

AND 

KEUARES. 


INUEaiiE SEDIS. 

Onychites 

sp. Wilson, Geol. 
iK&g.l889,pl.x.,&g6. 

PLANTS. 

AL0£? . - - . 

EchinoBtachys 
oblongus '< iJrongn. 

EqnisetiteB 

Fossil Wood 
PnooiDS 

PLANT EBMATNS 

Fterophyllum 

brevipenna! Heer 
Voltzia '^ 

sp. - 

FOUAMINIFEKA. 

Comuspira 

infima, Strickland - 

CristeUaria 
Sentalina 
Frondicnlaria 
Invofntina 

Harginulina 

MifSiia; ■ 

Nodbsaria 
Honionina 

OrbSiin'a 

sp, 
Flanularia 

sn. ■ 
Fuivinulina 

Te=^ularia 

sp. - - - - 

C(ELENTEBAIA. 
(AOHKOZOA.) 

OOKGONIA 

KBUPBBi, Plant 

nebridensis, Dune. 

Uontlivaltia 

Guettardi, Blaiuv. 


PI 

PI 
Hn 

PI 
L 

PI 
Un 

_ 
PI 


L 
B 




N 


Q 


Q 


Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 


- 


- 


- 


- 


W 






- 


L 

L 

X 
L 


i, 


- 


Tilton East) 
Norton). 

Leicester. 
Leicester. 
Leicester. 

Crown Hill 

East Leake. 

Leicester. 
Cast of leaves 
in red marl 
(Harrison). 

H. B. Wood- 
ward, Jurassic 
E c k B ot 
Britain, Vol. 
iii. 

Old Dalby Tun- 
nel. Foramini- 
fera of these 
genera were 
obtained by 
E. WUson. 

Probably not 
organic. 

Sedmile. 

Botteiford, 
Kilby, 



ECHINODEEMATA. 
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si 


CO 

■g 

m 
1 


Lower. 


Vliddlo. 


Upper. 


1 

1 

S 


1 


1 




SPECIES. 


•1 

i 
i 


1 

a 

§ 

i 


•3 

s 
1 

1 


.1 


1 

o 
a 

1 


j 

1 


1 

< 


1 
1 


1 
1 

a 


1 

1 


i 

s 


i 

§ 

1 

i 


1 

o 

a 


LOCALITIES 

AND 
REMARKS 


Haimei,Chap.&Dew. 

mucrouata, Dune- 
papillata, Dune. - 

rugosa, Wright - 

ThecocyathiiB 
sp. - ■ ■ - 

EOUINODEBMATA. 
(EOBINOIDEA.) 

Oidaris 

Edwardsi, Wright 

spp. - - 

Eodiadema 

granulata. Wilson 

Hemipedina 

Tomesi, Wright - 
(spines) ■ 

OPHltfnOIDEA. 

nsfisrihii.. . 

OpMoiepis 

DameBi, Wright ■ 

Eamsayi 1 Wright 

Ceinoidba. 

Eztracrinus 
bTitanmciis, 
Schloth. ; Peataen- 
mi8 iriarms, Miller 
snbaagalaiis, 
Miller" 

Fentacrinus 
basaltiformis, 

Miller 

briareus. Miller v. 
Bxtracrlnus brltan- 
nicuB. 
l»vis, Miller - - 

psilonoti, Quenst. - 

pwaetiiferous, Quenst. 
V. P. Bcalaris. 
robnBtus, Wright 

scalaris, Ooldt. ; P. 
pimetiferous, Quenst. 

mbangulariSiMilier, 
V. Extrscrinus, 
spp. - ■ - . 


- 


L 
W 
Ha 

Q 

L 


N 

Ba 
W 

Q 

W 
Q 

Ba 


N 


Q 

Q? 

P 

Q 

Q 
p 


N 


Q 
Q^ 

- 


- 


J 

N? 

J 

S 

Q 

S 


N? 
J 

N 


J 

J 


w 

w 

w 
J 


- 


- 


- 


L 
X 

B 
L 
L 

B 
L 

Hn 


- 


- 


Balderton, Old 
Dalby. 

QainsbOTOugh. 

Duncan, Pal. 

Soc. 
Claypole,Dalby. 

Tilton. 

Spinney HUls, 
WigBton. 

Barrow. 
Crown HUl. C. 
fiorigemma, 
recorded by 
QuUter in 
error? Omit- 
ted in list ol 

use. 

Tilton. 

Thurnby. 
Barrow. 

Middle Goner- 
by. 

WigBton. 
Spinney HUls. 

Disc and ray. 

CrownHill.Bar- 
row, KUby 
Bridge. 

MarketHarbro 

TUton. 
WigBton. 

Btapletord. 
Loseby. 
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ANNELIDA, INSECTA, POLYZOA, CRUSTACEA. 





M 


4 

1 


Lower. 


Uiddle. 


Upper. 


3 


CS 

5 


i 

1 




SPECIES. 


1 

I 
a 

S 


1 

< 


S 


1 

a 

£ 

S 


1 

i 


1 

a 

1 


1 
1 


CO 

1 


1 
1 


3 

1 

1 


CD 

1 
1 


.| 

S 

OB 

E' 


S 

1 
I 


Localities 

AND 

Reuaees. 


ANHm.TDA. 

Ditrupa 

capitata,Phil. {Ser- 

etalensis, Fiette - 

^S^ItT"^'"'*"' 

sp. - 
Serpula 

c(ij>«ato,Phil.Y. Di- 
trupa. 
tetragoua, Desl. 

tricristata, Goldf.- 
spp.- - - - 

WOEM-TRAOKS 

INSJSCTA. 

Buprestis 

(Elytron oi) 
Lib^lula 

(Wing of) - 

insect wing - 

neubopteeotjs insect 
Faleeotermes 

Ellisij Woodw. ; 

Geol. Mag., 1892, p. 

193. 

Biastopora 
ooliiica, Vine 
stomatoporoides ? 

CRUSTACEA. 
Arcliseoniscua 

CnusiAOEAN REMAINS 

Eryma: 
u.sp.- 

Erron 

BftrrovensiSjM'Coy 

EstEeria 

minuta, Goldf. 

sp, ■ 

Glvphsea 

Uassina? Meyer - 


PI 
Hn 

Hn 

PI 

Hn 

B 

L 


Hn 

N 
Hn 


W 

Q 

Q 
Q 

Hn 

Q 




P 
Q 

Q 


N 

Q 

s 


Q 


Q 


N 

J 
Q 

- 


s 


- 


w 

w 

w 
J 

w 
w» 

w 
w 


- 




w 


L 

L 
L 

L 
L 

L 
X 


L 


- 


Tilton, Eed- 
raile. 

Tilton, Old 
Dalby. 
Tilton. 

Tilton. Geol. 
Mag. 1889, p 
342. i.S. m- 
ragona, Sow. 
Unable to 
verify this. 

Tilton, 

Spinney Hills. 
In tbe tea- 
green marl. 

Bartow. 

Barrow. Type 
specimen. 

Tilton. 
Tilton. 

Barrow. 

Heokney. Fide. 
Dr. H Wood- 
ward. 

Barrow, 

Kilvington, 
Casts In nodu- 
lar limestone. 
Spinney Hills, 
Dane Hills, 
Ayleatone. 

/ Barrow. 
t^GJiimim, 
recorded by 

) Brodie, Ann, 

VMag, Nat, 
Hist., 186 7, 
ser. S, vol. 

\ xlit,.p. 31. 



BKACHIOPODA. 





1 
1 


S 


Lower. 


Middle. 


Upper. 


a 
1 


1 

ii 


1 




SPECIES. 


1 

■a 
1 


1 

1 


i 

.2 

■g 

s 

1 


j 


1 

o 

i 


1 

4 


4 

s 

< 


S 

I 


1 


1 

1 


1 

a 



1 

i 


.s 

1 

a 
< 


LOOALITIKS 

AND 
BEMAUilS. 


Prseatya 

scabrosa.woodward, 
Geol. Mag., 1878, p. 
289. 

BKACHIOPODA. 

Discina „ 
reflexa, Sow. - 

Lingnla . ^ 

metensis, Terq. - 
Bbynchonella 

acuta. Sow. var. bi- 

dens, Phil. 

amaltbei, Quenst. - 

calcicosta, Quenst. 

fodiualis, Tate ■ 

lineata, Y. & B. - 

V. £h. calcicosta. 
tetrahedra, Sow. - 

tetrabedra, var. 
uoTtbamptonensis 

variabilis, Sohloth. 

subvariabilis, Dav. 
spp. - - - - 

Spiriferina , ^, 

rostrata, Schloth. - 
verrucosa. Von 
Bnoh 
Walcotti, Sow. - 

Terebratula 

fnrciUata, Theod. 
var. laevigata, 

Quenst. 
punctata. Sow. - 

punctata, var. Ed- 

wardsi, Dav. 
punctata, var. 
haresfielde n SIS, 
Dav. 
punctata, var. rad- 

Btockensis, Dav. 

!^te»v?"'^; 

spp.- - ■ - 

Waldbeimia 

indentata, Sow. - 
nnmismaliB, Lam. 




- 


- 


- 


p 

Q 


_ 

N 
Q 

N 
N 


Q 
Q 

Q 
Q 

Q 


- 

s 
Q 


N 
8 

J 

N 

J 
Q 


s 
s 

N 
8 

S 


J 
J 


w 

w 
J 
w 

w 

N 

s 
w 

E 
J 

N 

w 

N 

W 

Hn 

W 
J 

N 

W 
W 

w 

N 
W 

w 

w 

J 


- 




J 


Bm 

L 

Hn 
L 

L 

L 
L 

L 
L 


L 

Hn 
L 

L 

L 

S 

L 
L 

L 
L 


Q 


Barrow. 

TUton. 
Grantham. 

Broughton. 

TUton. 

TUton. 

Crown Hill, 
Thumby, In- 
garsby. 

Tilton. 

Wellingore. 

Billesdon. 

Old Dalby, 
HolyweU, Til- 
ton, HaUaton, 
E d m n d - 
thorpe, Pick- 
weU, Ingarsby, 
Loseby. 

TUton, Holy- 
weU,EastweIl. 

Bariow, Eilby, 
Thorpe Lang- 
ton, Loseby, 
Kedmile. 

Plungar. 

Old Dalby 

Loseby. 

TUton. 
Old Dalby. 

Thorpe Lang- 
ton, Loseby, 
Old Dalby. 

Old Dalby. 

Holywell, Ed- 
mo n dthorpe, 
PiokweU,Key- 
thoije, TUton, 
Skeffington. 

TUton, Bel- 
voir. 

Tilton. 

TUton.HolweU. 

Tilton,HolweU. 
TUton. 

Market Har- 
bro". 

Tilton. 

Tilton, Ed- 
mond thorpe, 
Old Dalby. 



5470 



h2 



100 



BBACHIOPODA, LAMELLIBBANCHIATA. 





1 

M 




Lower. Middle. 


Upper. 


.1 
1 


i 

1 


.1 

1 




SPECIES. 


s 
S 

1 


1 
1 


1 

i 


DD 

1 


1 

I 


i 

I 


■s! 


1 


i 

t 

s 


1 
i 


1 


1 
1 


00 
S 

a 

o 
o 

1 


LOCALITIES 
AND 

Rehares. 


perforata, Piette - 

resupinata, Sow. - 
subuumismaliB, 
I)av. 
Waterhonsi, Dav. 

lamellibraSt- 

CHIATA. 

(MONOMYARIA.) 

numismaliSfQuenst. 
Avicula (CatgitmeUa) 
coatorta,Portl. - 

cyguipes, Y. and B 

Aecussata, Goldf. v. 
Pseudomonotis - 
inaequivalviSjSow. 

nmemnostix. Brown v. 
Av. iDsequlvalviB - 
papyria, Quenst. 

spp.- ■ - - 

Cassianella v. Avicula 
Crenatula, r. Inoceramus 

Gervillia 

Crrypa'sBa 

arcuata, Lam. ; G. 
iTlcwrva, Sow. 

cymbium, Lam. - 

cymbinm, Lam. ?ar. 

depreBsa, Phil. 
cymBiam, Lam., 

var.oWiquata, Sow 

incwna, Sow. v. G. 

arcuata. 
MacmUoehi, Sow. Qt 

cymbium. 
oUiqiiata, Sow. v. 0. 

cymbium. 
sp. - 
Hmnites 

abjectus, Phil. - 

tumiduB, Ziet. ; P. 

velatus, Mltnst. 

vdatus, MUnst. v. H 
tumidus. 
InoceramuB 
dubius, Sow. - 

substriatn8,Mflust. 


- 


L 
W 
M 
B 
Hn 


N 

W 
Q 

N 


S 
Q 


Q 

P? 

P 

Q 

N 


N 
N 


Q 

Q 


Q 
Q 

N 
Q 

J 

S 
.T 


N 
S 

s 

s 

J 

s 

% 

J 
Q 

N? 
J 


N 
S 

N 

S 

N 

N 


W 
J 

N 
S 

w 


w 
w 

N 

w 
w 

N 

w 
J 

w 

s 

N 


J 


- 


w 
J 


L 

L 

Un 

S 
L 

L 


L 
L 

L 


J 


Old Dalby, 
Eilby Bridge, 
liOeeby.Woola- 
thorpe. 

TUton. 

Tllton. 

WeUingore 

Tilton. 

Barrow. 
WigBton. 
East Leake. 

Tilton, Harbro. 
HaIlaton,Cran- 
hoe. 

Tilton, Belton^ 
Ouston, Har- 
bro, Ballaton, 
Holt, Loseby. 

Thnmby. From 
a well. 
Ashby FolvUle. 

Thumby, Plun- 
Abundant. _ 

Abundant. 

Loseby, Tilton. 

Loseby, Dalby, 
Staimton Wy- 
ville. 

Barrow. 

Tilton. 

Tilton. 

Barrowby.Key- 
thorpe, Kock 
ingham. 

EastweU. 
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SPECIES. 



Lower. 



Middle. Upper. 



LOOALITIES 

AND 

Remarks. 



ventricoBUB, Bow. 



BPn Oeol.Hag., 1889, 
p. 388, pi. X., f. 4. 

Bp, - - - 
Luna 

aautieoita, Scbloth. r: 
Limea. 

dvplicata. Sow. 

eachariB, d'Orb. 
gigantea, Sow. 



Hermanni, Voitz. - 
pectinoideB, Sow. - 

punctata, Sow. 

succincta, Schloth. 
spp. - - ■ - 

Limea 

acuticoBta, Miinst. 



Juliana, Dum.- 
sp. - 
MonoUa v. Avicula and 

Pseudomonotis. 
Ostrea 

OTcuata, Lam. v. 
Grypbna. 

Bymbimm, Lam. r. 
Oryphiea. 

OoIdfaBBi,Erown;0. 

irregularis, Miinst. 

irregularie, Miinst. v. 

0. Ooldfussi. 

liassica, Strickland 



Bubmargaritacea, 
Brauns 



spp. 



Fectec ~ 

acutiradiatuB, 
Goldf. 

squiyalviB, Sow.; 
JT. mMamt, Y. & B 



calvuB, Goldt. 
demisBus, Phil. 
dentatuB, Sow. 



P N 



Ba 



Q? 



Old 



Hn 



Harbro, 

Dalby. 
TUton (East 

Norton). 
Plungar. 

Error forLimea. 

Bedmile, East, 
well. 
Tilton. 
Abundant. 



Loseby.Barrow, 
lUton, Staple- 
ford. 

Cranhoe,Thurn- 
by, Tilton, 
Spinney Hills, 
BiUesdon, Ito- 
cart, Belton, 
Loseby, Twy- 
ford,ColdNew- 
ton. 

Bedmile, Plun- 
gar, Wellin- 
gore. 

Barrow, Hoton. 

Spinney Hills. 



ThorpeLangton, 
Stapleford.Til- 
ton, Loseby, 
Kilby Bridge. 
I/vtna of Judd, 
and Quilter. 

Tilton. 



Cotbam. 



Wigston .Kilby, 
Spinney Hills, 
Thurnby, Bar- 
row, Flectney. 

Tilton. 

Spinney Hills, 
Tilton, Allex- 
ton. 

Tilton. 

Abundant. 



Tilton, Loseby. 

Belton. 

Plungar.Tilton, 
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Lower. 


Middle. 


CTpper, 
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LOOAIITIES 

AND 
REMAKK.S. 


iiMiaiius, J>fyBt. V. 

P. lunularlB. 
luxmlaris j -Eoemer ; 

P. liasiamis, Nyst. 

priseus, Schloth. - 
mblcBvis.Y.&B.v.V. 
sequivalvia. 
textorius, Schloth. 

ThioUieri, Martin- 
valonieusis, Defr.- 
spp.- - ■ • 

infraliasica,QuenBt. 

Fiuna 

fissa, Goldf. - 
folium, Y. & B. - 
spathulata, Tate - 
tiltonensis, Wilson 
sp. - 

Placunopsis 

• Flicatula ' 

laevigata, d'Orb. - 

spinosa, Sow.- 

Fosidouomya 

Bronni, Voltz- - 

Fseudomonotis 
decnssatns, Goldf. 

Fteropema 

sp. - - - - 

LAMELLIBEAN- 
CHIATA. 
{DIMYABIA.) 

Anatina 

preecursor, Quenst. 

elongata, B'uokm. - 
ferruginea T Lyuett 
Stricflandi, Tate; 
A. trwnoata. Buckm. 

truncata, Buokm. v. 
A. Stricklandi 
spp. - - - - 

Arcomya 

elongata, Eoera. 
{Panopaea). 
vetnsta, Piiii.- 
sp.- ■ - 

gtriato-snlcata, 
B6m. ' 
spp. - 
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m 


Crown HUl, Til- 
ton, Twyford, 
Bowden. 

Tilton. 

Tilton, Loseby, 
Grantham. 

Kocart, Ashby 
Folville. Lose- 
by. 

East Leake, 
Wigston. 

Spinney Hills, 
Market Har- 
bro. 

Plungar. 
Old Dalby. 
Bedmile. 
Tilton. 
Barrow. 

Tilton. 

Stapletord. 

Thumby, Fret- 
by, Dalby, Sta- 
plelord,TUton, 
Thorpe Lang- 
ton, Gold Kew- 
ton. 

Barrow. 

Holt. 

Grantham 

Grantham. 

AUexton. 

East Leake. 

MiddleGonerby 

Grantham. 

MiddleGonerby, 
Billesdon, Bil- 
lesdonCoplov. 

Thornhaugh, 
OldDalby. 

Grantham, Dal- 
by, Loseby. 

Twyford. 

Tilton, Great 
Dalby.LoBeby. 
KocUngham, 
Holt, AUexton. 
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BFEOIKS. 



Lower. 



Middle. 



Upper. 



LOOALITIKS 
AND 

Remarks. 



AoM^uia T. Schizodus. 
Cardinia 

antiqna, Phil. 

atteuuata, stutohb. 

OABDIOIDEB, V. 

Unicardium. 



concinna, Sow. 
COpides, de Kyck. - 
gigantea, Quenst.- 
Listeri, Sow. - 



Listeri, var. ovalis, 
StutchB. 
var. hybrida, Sow, 

Slatteii, WaUord. 
(Jsocardia.) 
spp. - - 

Cardita 

mnlticoBtata, Phil. 
CarSmi/m v. Protooar- 
diunt. 
Cerom*'a 

bombazi Quenst. ■ 

liassica, Moore v. C. 
petricoEa. 

petricosa, Simp. 
Corbicella 

sp. • 
CDcnllGsa 

Mimsten, Ziet. 



ip, 

CypHcarclAx, v. Tra- 
pezium. 
Gigniom'a 

betercleura, Ag. 

hybiida, Mttnst. - 

gp. - 
OzeaBlya 

donaciformis, Phil. 

intermedia, Simpson 

lunulata, Tate ■ 

Seebachi, Brauns ■ 
sp. - - 
Hip^-opodinm . 
po)ideT08um,Sow. ; 

Sytilus hi/ppocam- 
pug, y. & B. - 

Homomya 

Bp. - 
iBodonta 

E waldlfBomemann 

ScM,zo6MtiOpi»)claa- 
einas, Qnenat. 



Leda v. Nuoulana 
Lucina 
sp. - 



N? 



P? 



W 



w 



Hn 



W 



Loseby. 

Staunton 
Wyvlle.Dalby. 

Thuruby. 
Probably mis- 
print/ tor 
Unicardium. 

Iiltan,Flimgar, 
Sedmile. 

Redmiie. 

ValeofBelvoir. 

Vale of BelToir, 
Thurnby.Crown 

Hill, liOseby. 
Bedmile, Plun- 

gar. 
£edmile,8taun- 

ton Wyvile 
Til ton. 

Granby Bar 
row. 

WoolBthorpe 
Loseby. 



Tilton. 

Eastwell. 

Flungar, 

Old DaJby. 
Cranhoe. 



Tilton. 

MiddleGonerby 

Billesdon. 

Thornhaugh, 
Stoke, Gran- 
tham. 

Broughton, Til- 
ton, John o' 
Gaunt. 

Thumby, Til- 
ton. 

MiddleGonerby 

Old Dalby. 

Loseby, Saxelby 
Dalby, Thum- 
by, Ouston, In- 
garsby. 

Loseby. 

Spinney Hills, 
Wigston, 
Xiast Leake. 



Grantham. 
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LOOALIXIUS 

AND 
REMARKS. 


Uacrodou 

Bnckmani, flicliard 

son 
Uodiola 

hillana, Sow.- 

hillauoides, Chap, 
and Dew. 

Iffivis Sow. - - 
minima. Sow. - 

Uorissi, Oppel 
numismalis, Oppel 

omata, Moore v. M. 
suboanoellata 
tcalprum, Sow. 

subcancellata, 
Buvig.; M. omata, 
Moore. 

spp. - - . - 

llyaeitee 

donaeiformis, Phil. v. 
Gresslya. 
Uyopliaria 

inflata, Emmerich 

hippocampus, Y. & B. 
V. Hippopodinm pon- 
deroaum. 
Nucula 

clavifonuiB, Sow. 

Hammeri, Defr. - 
omcm, Sow. v. Nucu- 

lana. 
variabilis, Quenat. 

[? Sow.] 

spp.- - - - 

ITnculana (Leda.) 
sequilatera, Koch 
& Dunlcer. 
complanata, Goldf . 

Galatbea, d'Orb. - 
graphica, Tate ■ 
imirieata, a. & S, 

M.S., Y. N. Quen- 

Btedti, Tate 

minor. Simp. - 
ovum. Sow. (Nu- 

Quenstedti Tate; 
Leda imhrieata, 
Sharman & New- 
ton, MS. 

sp. - - - - 

Panopcea, v. Aroomya 

and Pleuromya 
Fholadomya 

ambigua. Sow. - 


- 


Hn 

B 
L 


Ba 

If 
Q 


If 


Q 

P 
Q 

P 

Q 

Q 
Q 


s 
Q 

Q 

N 


Q 

Q 
Q 

Q 


Q 

J 
Q 


f 

N 
N 


.1 
J 

Q 

J 
Q 

N 
Q 

N 


J 

J 

W 
J 

N 

N 
J 


W 

W 

N 

w 

N 
W 

-I 


- 


- 


w 

w 

J 

N 
Q 


Hn 
L 

L 

l" 

g 

B 
L 

L 

L 

L 
L 

L 


L 
L 

L 


J 

N 

Hn 

L 

Q 


Tilton. 

Neville Holt, 
Harbro', loae- 
by. 

Thurnby.Flec 
ney. 

Spinney Hills. 

Barrow. ■ 

Tilton. 
Scalford. 

Abundant. 

Woolathorpe, 
Tilton. 

Leicester. 

East Leake. 

liiten, East 
Norton. 
Eaat Norton. 

Wigston, Old 
Dalby, Neville 
Holt. 

Hallaton, Ne- 
ville Holt, 
Grantham. 

Old Dalby. 

Tilton, Beiton, 
Holt.Cranhoe. 

Great Dalby. 

Woolsthorpe, 
Middle Goner- 
by, OldDalbj. 

Peaaoiifle. 
Abundant. 

MlddleGonerby. 

Crown Hill. 

Loseby.Ouston, 
Brougbton. 
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Upper. 
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SPECIES. 
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LOaAUTIXS 

AND 
REMARKS. 


decorata, Zeit. 

Tentricoaa, Ag. - 

Flenromya 

coBtata, y. & B. - 
stnatnla, Ag. 
nmoides, Boemer- 

Bpp. ... - 
FieuropliornB . 

Frotocardinm 
philippianum, 
'Dunker; Crhceti- 
mm, Merian 

rfejBticMm, Merian v. 

P. philippianum. 
snbstriatultun, 

truncatum. Sow. • 

Fnffa^tra ' ' ' 

arenicola,Strickl. - 
Scliizodns (Asdnus) 

eloadmus Quenst. 
V. IsodontaEwaldi. 

depressuB, de Eon. 

elongatus, Moore - 

Tellina 

gracilis, Dum. 
Trapezium, (.Cypricar- 

cordiformis, Desh. 
cucullata, Mflnst. 
Unicardium 

cardioides, Phil. - 

BubgloboBum,Tate 
SCAPHOPODA. 

Dentalium 

giganteum, Fhil. - 

GASTEBOPODA. 

Actsonina 

ferrea, Wilson 

fragilis, Dunker - 
ilmlnsterensis, 

Moore 
siuemuriensiB 

Martin iActaon). 
Valleti, Stoppani - 

Amberleya lEiteyclue) 
JEolVLB, d'Orb. 
capitanea, MUnst. 

conspersa Tate ■ 
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Dalby, Ouston. 

Barrow. 

Gold Newton. 

Ouston.Bocart. 

Tilton. 

Gotham. 

Wigston, East 
Leake, Loseby, 
Spinney Hills, 
Old Dalby, etc. 

Harlaxton. 
Abundant. 

(? Isodonta) 

Spinney Hills. 
Spinney Hills. 
Gotham. 

Tilton. 

Stoke. 
Stapleford. 

Abundant. 

Tilton. 

Feascliile. 

lUton. 

TUton. 

Tilton, Pick- 
well. 
Tilton. 

East Leake. 

Piokwell. ■ 
Market Har- 
bro'. 
Ingarsby. 
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LOOAlITraS 

AHO 
Rkm VKKR 


Sunkeri, Miinster 
elegans, Miinster - 

Fidia, d'Orb. ■ 

gaudryana, d'Orb. 

gaudryaua var. 
imbricata, Sow. 

undulata, Phil.- - 

spp. - • - 

bullatuB, Moore - 

lindecoliuus, Wil- 
son. 
BouT-'uetia (PAosi- 
aneUa) 

turbinata, Stol. - 

Cemiuum 

aBperuluni) Moore 
camertoneuge, 

Moore. 
con/mum, Tate v. 

Cerithinella. 
costnlatnm? Desl. 

ferreum, Tate 

ibex, Tate ■ 
ilmiustereuse, 

Moore 
liaBBlcum, Moore • 

ligatnrale, Tate - 

reticulatnm, Desl. 

ubfiBtulosum, 
Tate 

son V. TnrriWla. 
varieoavm, Moore 

V. Cryptaulax, cf. 

undulata. 
Bpp. - ■ - - 

Cerithiu'ella 
coufnsumi Tate 

Ghemnitzia 

BeTthaudi, Dum. - 
Blalnvillei, Miin- 
ster 
carusensis, d'Orb. 
citbarella, Tate - 
periniaua!, d'Orb. 
semitecta?, Tate - 
undulata? Eenz. - 
spp.- - - - 
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Ingarsby. 
Old Dalby. 
Thumby. 
Tilton. 

TUton. 

Tilton, Staun- 
ton Wyvile, 
Harbro'.,Ham- 
ner's Lodge, 
Grimston. 

Thurnby, 
Great Dalby, 
Thorpe Satch- 
Tille. 

Middle Goner- 
by. 

Tilton. 

Medboume. 

Tilton, Pick- 
well. Psmdo- 
melania, Wil- 
son. - 

Muston. 

Old Dalby. 

Tilton. 

Tilton. 

Old Dalby. 
TUton. 

TUton. 
Old Dalby. 
Redmile. 

Tilton. 

PtokweU. 

Eedmile. 

TUton. 
Old Dalby. 

TUton. 
Pickwell. 

Old Dalby. 
Old Dalby. 

Old Dalby. 
Tilton. 
Old Dalby. 
Tilton. 
Thurnby. 
Old Dalby. 



GASTSROfOM. 
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SPECIES. 



Lower. 



Kiddle. 



Upper. 



LOCAT.ITrKS 

ANU 
REMAERF. 



Cryptsenia 

com resBa, Sow. 

(Heliama). 
consobrina, Tate - 
ezpansa, Sow. (Hc- 

Kcina). 
lotellffiformis, 

Dunker 
solarioides, Sow. - 

sp. -, ■ ■ - 

CryRtanlax 

cf. undulata 

Quenst. ; Cerithimm 
variami/m, Moore 
Cylindiites 

secLualiB, Wilson - 

Eiusyolm T. Amberleya 
HeiUxna y. Uryptaenia 
Littorima v. Amberleya 
Uonodonta 

iuUata, Moore v, 
AtaphruB. 

humUis, Wilson - 

Undeoolima, Wilson 
V, Atapbrus. 
Nortonia 

patroclUB. d'Orb. 
{Pwrpm-ma). 
FalseoniBO 

monopIicuB, d'Orb. 
(Trochua). 
PhaeumeKa v. Bour- 

euetia. 
Fleurotomaria 
anglica, Sow. 



canalis, Munster ■ 

helicinoideg, Boem 

precatoria, Deal. • 

princeps, K.andD. 

Quenstedti, G^oldt. 
TUBtica, Desl. - 

Fseudomelania 
brannoTienBiSi 
Bum. (ChemnitzM) 
turiinata, Stol 
V. Bourguetla. 

Bp. - 
Romla 

expansa, Sow. v 
Cryptsenia 
Trochus 

Acis, d'Orb. - 

JEolus,i'Ot\). V .Am> 
berleya. 
Ariel, Bum. - 

dalbieuBis, Wilson 

PicUa, d'Orb. v. Am- 
berleya. 



W 



Ouston. 

Old Dalby. 
Tilton, Ouston. 

Flungar. 

Tilton. 

Tilton. 

Kilby. 



Tilton. 



Old Dalby. 



East N'orton. 



Middle Goner- 
by. 



Spinney Hills, 
Saxelby, Til- 
ton, Old Dalby, 
Flungar. 

TUton. 

Tilton. 

itedmile. 

Bedmile. 

Belton. 
Tilion. 



Tilton. 



Middle Goner- 
by. 



Tilton. 
Old Dalby. 
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LOOALWIBS 
AND 

BsHAnica. 


imbricatus, Sow. v. 

Amberleya. 
lineatQB Moore - 
monopliims, d'Orb. v. 

Fslaeoniso. 
noTthamptonen- 

sis. Wilson. 
CEdipns ?. d'Orb. - 
petaertoneusis, 

Moore. 
rotulUB, Stol.- 

thetis, Miinster- - 

spp. - ■ • 

Turbo 

cydOBtoma, Benz. - 

Drmkeri, Munster T. 
Amberleya. 
latilabrus, Stol. - 

rugiferus, Moore - 

Tbeodori, Munster 

spp. - 

Turritella ^Cer- 
ithium) 
trigemmata, Tate- 

CEPHAIOPODA. 

AMMOlfOIDEA. 

Ammonites,- 

Cyclooeras]. 
[iEgoceras] 

armatUB, Sow. - 

Birchi, Sow. 
breviBpinuB, Sow. 

capricornus, 
SclTloth. ' 

cnrvico-rnis, 

SL-hloenb. 
Savoei Sow. 
(ien*JM(J«s, Quenat. 

V. A. obsoletns. 
gagateus,Y.andB. 

Henleyi, Sow. - 

Jamesoni, Sow. - 

Jamesoni, var. 

Bronni itoemer. 
Jamesoni,Tar.can- 

fusuB, Quenst. 
latcecosta, Sow. - 
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Xilton. 

Daventry, Til- 
ton. 

OldDalby. 
Tilton. 

Tilton. 

Old Dalby. 
Tilton? 
Bedmile,8axel- 
by. 

Tilton. 

Tilton, Piclt- 
well. 
Tilton. 

TUton. 

OldDalby.Rck- 
well. 

Old Dalby. 

Loseby, Dalby, 
Tilton, Brun- 
tingthorpe. 

Bronghton. 
Dalby, Staple- 
ford, Iwjford, 
Woolsthorpe. 

Abundant. 

Dalby. 
OldDalby. 

Barrowby, 
Great Dalby. 

Oranhoe, Peaa- 
cliffe. 

SaxBlby, Dalby, 

John o'Qannt. 

Stapleford. 
Stapleford. 
S^leford. 
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LOCALITIES 
AND 

Keuarks. 


Leckenbyi,wright. 

Maugeneatijd'Orb. 
obaaretua, Simp. - 

polymorphuB, 
lineatUB) Quenst. 
aa^rttareua- -. 

atriatUB, Beia. - 
Bubplanicoata, 
Oppel. 

En^^^hardtx, ■ 

margaritatuB, 
Monti. 

apinatuB, Brug. - 
triviallB, Simp. • 

lAwili/eoeeras v. jfigu- 
ceraa] 

Bonnardi, d'Orb. - 

Brooki Sow. - 
Bncklandi, Sow. ■ 

Couybeari, Sow. 

Uacdonnelli, rortl. 
noAotianiia, Wr. non 
d'Oib.T.Macdonnelli 
obesnlus, Blake - 

ophfoides, d'Orb. - 
raricoBtatuBjZelt. ■ 
sauziauuB, d'Orb. - 

BcipioniauuB 

aemicostatus, Y. & 
v. 

subuodoBUB - 
Y. &B. 

tardwreieens, Blake 
V. Fsilooeraa aplana- 
tum. 
Amioceraa v. Arietites 

biapinoBa,Ziet. - 

tCaiocfrosv. Poilocerasj 
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Brunting- 
thorpe. 

Dalby. 

Barrowby, 
Woolsthorpe, 
Loseby.Staple- 
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Crown Hill. 



Barrow. !=i 
Bronni, Ag. 



Barrow? 



Wigston,4»'er- 
acanthus ol 
l^lant's list. 
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APPENDIX III. 
On the Microscopic Character of some of the Boulders, 
AND Rock Specimens from Borings, by Dr. J. S. Flett, M.A. 
The Eumber StonCj Holystone, Hellstone or Holstone. E.3408. 
— This is a biotite granite essentially composed of quartz, ortho- 
clase, plagioclase and biotite, iwhich last is often weathered into 
chlorite and epidote. It contains also a few crystals of a pale 
green, not very diehroic hornblende, some sphene, epidote, zircon, 
apatite and iron oxides. Orthoclase is abundant in Jarge irregular 
crystals often perlitic and sometimes zonal. The plagioclase is 
near oligoclase. The structure is that which is usual in rocks of 
this group; but the felspars occasionally show a tendency to 
become porphyritic. 

Aylestone. E.3410. — A rather decomposed syenite, the principal 
ingredients of which are felspar and hornblende. The felspar is 
to a large extent plagioclase, but orthoclase is also plentiful; 
both are much decomposed, and the former is in idiomorphic 
crystals with rectangular sections, the orthoclase more irregular 
in shape and often surrounding the plagioclase. There is fresh 
hornblende which shows the characteristic transverse section, 
and is brownish-green with exceptionally little dichroism. The 
abundant epidote and chlorite are probably mainly due to the 
decomposition of the hornblende. There is a small amount of 
interstitial quartz sometimes in rude graphic intergrewth with 
the felspar. In one or two places aureoles of micropegmatite 
surround felspar crystals. Jlpidote is present in grams and 
■ divergent fibrous aggregates. Accessories: apatite, sphene, 
magnetite, zircon. The rock is almost a quartz diorite. 

St. John's Stone, Leicester Abbey. E.3411. — A calcareous grit 
which contains in a calcareous cementing matrix rounded and 
subangular grains of quartz, weathered felspar, flint or chert and 
other materials often stained red with encrusting oxide of iron. 
■The grains are rather large (5 mm. across average), the calcareous 
cement very abundant. 

The Moody Bush Stone, New Yarh Farm, near Syston. E.3409 
— A rather coarse-grained andesitic tuff. It contains a good deal 
of epidote which colours it green in spots, but is otherwise re- 
markably fresh and the felspars of the lapilli well preserved. 
These lapilli are of various kinds but may all be grouped under 
the term andesite, though some might possibly be better called 
trachytes. Their ferro-magnesian minerals have all decomposed 
into epidote, limonite, etc. 

GoUntesthorpe Cottage Homes. (From a boring at 170 feet ?)* 
E.3412.— A fine-grained felsitic rock consisting principally of a 
roicrocrystalline or microgranitio aggregate of quartz and felspar. 
It is not porphyritic, the groundmass is filled with scales of 
secondary muscovite. It has in places a nodular character, 
recalling that of ash beds, but in the thinnest parts of the section 

* From a core supplied by Mr. J. D. Paul, who states that it wa^ obtained 
from a boring made at this place in 1884j and carried to a depth of 170 feet. 
[? yards.] 
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some of these nodules have a radiate structure, resembling de- 
vitrified spherulites. I think it is an old acid lava or intrusive 
vein. 

Knighton Fields, Go-operative Boot Works. (From a boring at 
690 feet.) E.3413. — This fine-grained soft grey rock, so far as is 
shown by the micro-sections, is composed of fine scaly muscovite, 
minute grains of quartz, spots of calcite or carbonates, and a 
diffused green mineral Avhich is probably chlorite. In addition 
to these there is apparently a good deal of kaolin. From its 
composition it is a mudstone or clay rock, slightly calcareous but 
in no sense a limestone. 

E.3414 (at 720 feet\and E.3415 (at_ 750 feet) havd a spotted 
nodular character which suggest that the rock may be a fine-' 
grained thoroughly decomposed tuff, but no volcanic minerals ot 
structures are to be recognised in the specimens. 
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Gravel, 4, 44-52, 55, 56. 
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Horsefair Street, 80. 
Houlback Lodge, 30. 
Hugglescote, 53. 
Hull, Prof. E., 11. 
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Asylum, 15. 

-—Brick Works, 12. 
• Gate, 80. 

Illston on the Hill, 21, 33. 
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Orton Street, 86. 
Oxford Street, 75. 
Ouston, 1, 26, .1, 49, 50, 59. 

Woods, 52. 

Outliers, 41. 

Overlap of the Keuper Marl, 8. 

Pattison, J. L., 88. 
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Sandstone, Upper ^ .euper, 12-14. 
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Wigston, 15, 16, 26. 
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Twyford Lodge, 23. 

University Eoad, 84. 
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Watershed of the district, 1. 
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97 NW - - MALLEESTANG. By J. R. DAKYNS, R. H. Tiddeman (and others). 3s. ed. 

98 SE - KIRKBY LONSDALE and KENDAL. By W. T. Aveline, T. Mg K. HUGHES, and R. H. XlDDKMAN. 2«. 
98 NE - - KENDAL. By W. T. Aveline and T. Mc E. Hughes. 2nd Ed. by A. Strahan. 2s. 

101 SE - - NOETHERN part of the ENGLISH LAKE DISTRICT. By J. 0. Ward. 9s. 

102 SW - - APPLE BY, ULLSWATER, and HAWESWATER. By J. E. Dakyns, E. H. Tiddeman, and J. G. Goodchild. 

Is. id. 

104 SW, SE ■ NORTH CLEVELAND. By G. Barrow. Is. ed. 

107 - - CARLISLE. By T. V. HOLMES. Is. Sd. 

108 SB - - OTTEBBUBN and ELSDON. By Hugh Miller. 2s. 6d. 

105 NE • ■ CHEVIOT HILLS By C. T. CLOUGH. Is. ed. 

108 SW- • PLASHETTS and EIELDEE. By C. T. CLOUGH. Is. 

lio SW - WOOLEE and C0LD8TEEAM. By W. Gunn and C. T. Cloush. Is. ed. 

100 NW- - NOEHAM and TWEEDMOUTH. ByW. GUNN. ed. 

110 NE- • COAST SOUTH of BEEWICK-ON-T WEED. ByW. GUNN. M. 

110 SE - - BELFOED, HOLY ID, and FARNB ISLANDS. By W. GUNN. 28. ed. 

123 (New Series) STOKB-UPON-TEBNT. By W. Gibson and C. B. WEDD. Price Is. ed. 
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) ATHEESTONB and CHAENWOOD FOREST. By C. FOX-Stranqways. 2». 

) ABBEGAVENNY. By A. Strahan and W. GIBSON. 2s. 

) NEWPORT MON. By A. Strahan. 2s. 

) CARDIFF. By A. Strahan and T. C. Cantbill. 28. Sd. 

) SALISBURY. By 0. EstD (and others). Is. Sd. 

)EINGWOOD. By C. Eeid. Is. 

) SOUTHAMPTON. By C. Eeid. Is. 6d. 

) EXETER. By W. A. B. USSHKR. 2s, 

) DOBCHESTEE. By C. EEID. Is. 

) BOUENEMOUTH. By C. EEID. id. 

) BOGNOE. By C. Reid. ed. 

) EASTBOURNE. By C. EEID. , Bd. 



COAL-FIELDS AND OTHER MINERAL DISTRICTS.— Scale, six inches to a mile. 
The Coal-fields and other mineral districts of the N. of England are in part published on a scale of six inches to a mile, 
at 48. to 68. each. M.S. Coloured Copies of other six-inch maps, not intended for publication, are deposited for reference in 
the Geological Survey Office, 28, Jeimyn Street, London. 

THE* IRON ORES OF GREAT BRITAIN. 

Fart' I. The North and North Midland Counties of England (Out <tr pWiit). Fartn. South Staffordshire. Price It. 

Part in. South Wales. Price 18. Bd. Part IV. The Shropshire Coal-fleld and North Staffordshire. It 3d. 



